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Abstract 
 
Solid Waste Management in India is the responsibility of the municipal body in their 
respective state or city. The municipal bodies carry out the basic functions of waste 
management such as waste collection, transportation and then disposal of the waste to various 
dumping sites followed by treating the waste. Though the government has formed various 
policies and rules such as Municipal Solid Waste Management and Handling Rule, 2000 but 
there is a major gap between formation and implementation of these policies. The lack of 
effectiveness of these policies has led to think of other ways to improve the solid waste 
management function. The main idea behind writing this thesis is to emphasize Public-Private 
Participation (PPP: Partnership of Public bodies with informal private organizations like 
NGOs, CBOs) models for integrating informal workers in the formal sector is the key towards 
sustainable waste management in India and other such developing nations. Apart from 
adopting practices such as reduction of quantity of waste generated, segregation of waste at 
source and safe disposal of the collected waste, the role of the informal waste picker 
community is being highlighted. The waste pickers are the underprivileged class of the 
society and their role in the waste management is neglected. They face a lot of discrimination 
both socially as well as economically and are underpaid for their contribution towards the 
waste management tasks that they perform in the society. The health of the waste pickers and 
their family members is threatened by poor working conditions and unhygienic place of stay 
(slums), leading to being attacked by diseases such as respiratory disorders and skin diseases. 
There are many Non Government Organizations (NGOs) and Public Private Partnerships 
(PPPs) that work towards the growth and improvement in the living standards of the waste 
picker community. Exnora in Chennai, SWaCH in Pune and Vatavarn in Delhi are some of 
the leading examples set by the excellent work done by these NGOs for the waste pickers in 
their city. It is being analysed that it is now important to organize the informal waste picker 
community in order to carry out a sustainable waste management in India. The problem of 
hygienic disposal of huge quantities of waste generated can be managed better with the 
inclusion of informal waste sector in formal setup. This informal sector is responsible for 
collecting and segregating recyclables from other waste materials and thus helps to save on 
funds that would have been spent on treating this uncounted waste quantity. The 
environmental implications of current solid waste management policy adopted in India have 
also been discussed. Research was carried out by analyzing the past literatures and work done 
	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	   	  
majorly in the field of waste management in both developing as well as developed nations 
across the globe. A research was also carried out to understand the factors affecting the waste 
collection process in various cities of India. Semi-structured interviews and surveys were 
conducted to identify the problem area in organizing the solid waste management structure in 
India. Data was collected from existing literatures and databases and was analysed using both 
qualitative and quantitative approaches. The outcome of the research is a list of factors that 
affect the consumer’s willingness to pay a certain price for availing waste collection services 
in their locality. These results are helpful in devising the planning, changing or developing 
new strategy to organize the informal waste community into the formal waste management 
sector.  
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1.Introduction 
1.1 Background of Study 
 
With the constant rise in population, the burden of waste generation is also increasing 
steadily. According to World Bank (2012: 8), world cities generate about 1.3 billion tonnes of 
municipal solid waste per year, which is expected to reach 2.2 billion tonnes by 2025. This 
thesis understands how Municipal Solid Waste Management (MSWM) has been a concern for 
all nations, whether developed countries such as United States of America (USA), Japan, 
Australia and Germany or developing nations such as India, Columbia, Mexico, Indonesia, 
Brazil and Philippines. Though, Europe, Japan and USA have 16 % of the world’s population, 
but they account for 80 % of the materials used and the U. S. alone uses one third of the 
materials in the world (Matlack, 2010: 441). USA is home to only 4% of global population, 
but its contribution to global waste is more than 30%. In 2007, per capita waste generation in 
USA was 4.6 pounds each day (EPA, U.S., 2007). The biggest problem with USA is that it is 
the biggest consumer of resources. They have adopted the policy of Zero Waste as a solution 
to their problem. Similarly, in Japan due to its adoption of Recycling Policy, it has been able 
to become an organized waste management nation and has overcome the problems of 
depletion of resources and pollution, which were caused as a result of high waste disposal. 
Australia has also managed its increased waste generation problem by adopting a National 
Waste Policy that aims at managing waste as a resource (Department of the Environment and 
Energy, Australia: 2009). Germany too has been able to manage its waste generation problem 
by following the Green Dot Program, which has been a leading example of recycling for 
nations worldwide. As a result of this initiative, the packaging in Germany declined by 20 % 
within 10 years (from 96 kg per person per year in 1991 to 77 kg in 2002), with a recycling 
rate for waste packaging of 85 % (United Nations, 2007: 359).  
 
Apart from these developed nations, certain developing nations are able to improve their 
waste management system, through their acts and policy initiatives on the informal sector. 
Developing countries often have a surplus of cheap labor, but are short of capital; integration 
of informal labor force in formal set up can be a step towards more cost-effective and 
sustainable waste management. Indonesia enacted National Waste Management Law, 2008 in 
support of waste pickers. Philippines too have formed National Framework for Informal 
Sector in Solid Waste Management, 2009 in order to empower the informal sector as a 
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recognized partner in the promotion and implementation of 3R policy. In Philippines as a key 
intervention a Waste Workers Association, called USWAG Calahunan Livelihood 
Association was initiated and registered as a formal business enterprise in May 2009. Brazil 
has also launched the Brazilian Solid Waste Policy in 2010 to improve conditions of solid 
waste management. There are 500 waste picker cooperatives in Brazil and one of its most 
successful cooperative, Coopamare collects and sells around 100 tonnes of recyclables per 
month. Coopamare members earn U.S. $300 per month, twice the minimum wage in Brazil 
(Ezeah et. al., 2013: 2511). These nations have overcome a number of deficiencies such as 
lack of organized and unplanned MSWM system through their efforts.  Thus, MSWM is a 
global problem that all nations are dealing with by forming policies and adopting measures to 
tackle it.  
 
In my study, I have laid emphasis on waste management policy adopted by India and work 
done in this sector in different states of India. India is dealing with numerous waste 
management issues such as open dumping and uncontrolled burning, which is a cause of 
pollution that ultimately affects the climate. There is a need to prioritize waste management as 
an essential function and enable India to have a sustainable waste management policy. In the 
absence of a strong and effective solid waste management policy, waste generated from 
human activities, whether it is domestic waste or industrial waste, can have a negative result 
on both health and environment. It is important to understand the nature of waste and ways 
through which it can be disposed off effectively.   
 
In India, the two channels of waste management: formal and informal, function parallel to 
each other. Local government, municipalities and private organizations comprise of the 
formal sector, while the waste pickers, waste collectors, recyclers and traders make up the 
informal waste management sector. The term “waste pickers,” “waste collectors” and 
“recyclers” refer to the people who make a living by selling recyclables found in thrash. They 
are found collecting waste on the city streets, in the dumps and on the municipal trucks that 
collect and transport the waste to disposal locations (Wilson et. al., 2006: 798). There are 
millions of people living in developing nations such as India who largely depend on waste 
picking for their livelihood.  
 
In this study, it has been understood that the collection, transportation and disposal of solid 
waste in India, is largely an act of unscientific and chaotic practices (Gupta et al 1998: 137). 
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Everyday millions of waste pickers spread across the length and breadth of India dig through 
heaps of waste to look for recyclables that would help them earn a living. A large number of 
waste pickers present in the Indian society points out that this segment is a victim of socio-
economic inequality. They are paid far less for their labor and also the wage is unevenly 
distributed among different age groups. For example, a report on Recycling Responsibility 
mentions that a rag picker earn Rs 45 (US $0.67, Rs 100 = $1.5 Exchange Rate 7 October 
2016) to Rs 80 (US $1.2) per day while children who work as rag pickers are paid only Rs 10 
(US $0.15) to Rs 15 (US $0.22) each day (Shristi, 2002: 42).  
 
The situation in Columbia, which is another developing nation is very much similar to the 
Indian scenario. The waste pickers in Columbia too are victim of social and economic 
inequalities. They are living only on income, which they earn by selling recyclables that they 
collect. In 2012, 75.7% of waste pickers earned less than the average minimum wage, which 
was U.S.  $270 per month (Vieira, 2013). Such inequalities among waste pickers must be 
managed through government support and with the help of local residents and Non 
government organizations (NGOs). In some developing nations efforts have been made to 
organize this informal sector. For example, in Cali landfill in Columbia, Birkbeck observed 
that waste pickers had “organized themselves to defend their right to work, but for a number 
of reasons are unlikely to press for improvements in their working conditions” (Birkbeck, 
1978: 1173). Birkbeck mentioned some of these reasons to be the lack of work opportunities 
and no initiative by the government or recycling industry to get involved in recovery of 
domestic waste. Thus, the informal sector of waste picking requires the intervention of the 
government and formal bodies to organize it.  
 
Organizing informal waste management sector requires efficient and proactive role to be 
played by the concerning authorities. In India, Ministry of Environment and Forests (MoEF) 
and the pollution control boards, both Central Pollution Control Boards (CPCB) and the State 
Pollution Control Boards (SPCB) together are responsible for administrative management of 
solid waste management (SWM) sector. Since, SWM is a part of the public health and 
sanitation department, this sector falls under the state list as per the Indian Constitution. Thus, 
Urban Local Bodies (ULBs) of respective state perform MSWM.  Municipal Waste 
Management and Handling Rules (2000) were formed to enable municipalities dispose off 
waste in a scientific manner, but lack of initiatives from the municipal corporations and 
scarcity of resources motivated private sector and NGOs to participate in SWM.  
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Municipal authorities in India are not well-equipped to manage technical operations such as 
waste treatment and disposal and therefore the role of the private sector is increasing by 
setting up of Build-operate-transfer (BOT) and Build-own-operate-transfer (BOOT) models in 
cities such as Kolkata, Hyderabad and Vijawada (Department of Economic Affairs, 2009: 22). 
In addition to this, at some places municipalities have also involved Non Government 
Organizations (NGO), Community Based Organizations (CBO) and Self Help Groups (SHG) 
in MSWM for waste collection and handling at local level. For example, Exnora, a non-
government organization lays emphasis on strengthening local communities to play an active 
role in nature preservation and supporting the prevention of environmental degradation. The 
organization aims at effectively managing waste collection and recycling and also works 
towards creating a dignified space for waste pickers in India. In Chennai, Exnora hired rag 
pickers and engaged them in door-to-door waste collection process for which the households 
pay a certain ‘fee’. Through this practice followed by Exnora, the waste pickers not only 
contributed towards the environment protection, but also became employed (Anand, 1999: 
162).  
 
It is not only the waste management that has been a matter of concern for India, there are 
other problems as well, for example, inability of government to provide safe and environment 
friendly waste recycling methodologies apart from inefficiency in uplifting the living 
standards of the informal waste pickers. According to a field survey done in Chinchwad, 
Pune, 70% of waste pickers suffered from pain in back, body or legs, fever, cough and skin 
diseases (Sharma, M. and Hebalkar, R., 2013: 89). This challenge is not only faced by the 
Indian waste sector, but other nations are also victim of informal waste management 
problems. For example, in a study of waste pickers in Mexico, their average life expectancy 
was estimated to be around 39 years only in comparison to 67 years of other Mexican 
residents (Binion, E. and Gutberlet, J., 2012: 44). Also, in Latin America informal waste 
sector is one of the only sectors where child labour still prevails (Medina, M. 2000: 31).  
 
The existence of the informal waste sector in India is though challenging but inevitable. In my 
study, I have underlined the important role of this informal sector in the MSWM process in 
India. Solid Waste Management is a major concern in the urban areas across the nation.  
Through this thesis, I have analyzed the condition of MSWM in India, particularly in its urban 
sector and suggested remedial measure for its improvement. For example, in the city of 
Warangal, where waste management was a major concern, it was concluded that out of the 
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total waste generated 40% could be used for biomethanization or for preparing compost and 
20% could be reused or recycled (Shashidhar and Kumar, A., 2011: 120). Thus, a sanitary 
landfill with the single liner system was suggested as the best tool to successfully manage the 
situation. This would also impact the groundwater, which was analyzed to be polluted as an 
effect of unscientific waste dumping.  It suggests that by following latest techniques for 
disposal of waste, the environment can be protected and alternative resources can be 
generated. The study is thus focused on finding out such positive ways to overcome the 
problems of waste management. 
 
1.2 Purpose of the Study 
 
This thesis aims to establish the vitality of waste management by understanding the aspects of 
both formal as well as informal waste management practices, adopted in a developing nation 
like India. The research also focuses on identifying the role of waste pickers in MSWM by 
analyzing the size and significance of waste pickers in managing waste, both efficiently and 
effectively. Through this study, I aim to develop a comparative analysis of MSWM in various 
cities of India and understand the methods used by Japan or other nations to reduce the overall 
quantity of waste generated. 
 
The focus is also to analyze effective ways to structurally manage solid waste while dealing 
with problems such as huge quantity of waste generation, safe disposal of waste, management 
of electronic waste (E- waste), inappropriate knowledge of waste disposal methods, lack of 
disposal sites and the need of an appropriate approach to manage waste. Through this thesis, I 
aim to form an understanding of India’s waste quantity and composition and the importance 
of adopting successful waste management strategies and policies. 
 
The safety and health of common public largely depend on the methods used for disposing off 
waste generated. The study reviews the ways to safely dispose off solid waste and 
establishing ways to manage it effectively. The framework of policies adopted by Chennai, 
Pune and Delhi in managing waste in their individual capacity is also an area to be explored. 
With advancement in technology and increasing penetration of E-waste in daily life, its 
generation and management has become a concern. The aim is to understand how the 
informal sector can be formalized with the introduction of various formal recycle options.  
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There is a lack of knowledge among common people regarding waste management methods 
and the various waste management practices adopted by the Municipal bodies. Through this 
thesis, I aim to understand the regulatory framework on India’s waste management system 
and developing the basis for adopting ‘Reduce, Reuse and Recycle (3R)’ as an effective 
measure of managing waste and promoting it effectively. This thesis analyzes the 
socioeconomic feasibility of incorporating the informal sector into the formal framework of 
the developing nations such as India. 
 
1.3 Context of Study 
 
This study is conducted with the purpose of understanding the prevailing solid waste 
management practices and processes followed in India. It is also important to understand the 
role and responsibility of various parties involved in waste management, the municipality, 
local residents, waste picker community, private organizations and NGOs. As per the Indian 
Constitution, waste management is the responsibility of the local municipal bodies. With 
constantly rising population and increasing quantity of waste generation, managing the solid 
waste in India has become a challenging task. Apart from these reasons, factors such as a 
higher standard of living, changing eating habits, cultural, social and economic disparity and 
increasing involvement in commercial activities of citizens have led to a rise in waste levels 
(Marshall and Farahbakhsh 2013: 992). With high waste levels, the burden on the municipal 
bodies also increases. Thus, it is found that the municipal bodies are over loaded with the 
work of waste management and there is a need to support their role with the formation of 
adequate policies and a structured waste management system. The Indian waste management 
process was found out to be in chaos and unscientific ways are adopted to collect, transport 
and dispose off the waste (Gupta et. al. 1998: 137).  
 
The thesis is formed on the hypothesis of participation of informal sector in the solid waste 
management process by integrating them into the formal sector, results in sustainable solid 
waste management in developing nations like India. This will support in effective waste 
management not only in the short term but also for the long term. The study thus mainly 
focuses on the role of the informal sector in waste management in India. It was observed that 
in India both, municipal bodies as well as the informal waste picker community work side by 
side and carry out the tasks of waste management in their own capacity. In India, with a 
population of 285 million (Census of India, 2001) there are 423 cities that come under class 1 
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(with a population of more than 100,000). According to Singh and Chari (2010) these cities 
contribute approximately 72% of the total municipal solid waste generated, against this the 
collection efficiency is identified between 50-90%. Additionally, other waste materials such 
as paper, glass, plastic, rags and leather are collected by the informal sector by establishing 
PPP or other private initiatives in different cities of India. Some other data that were reported 
stated that only 30-60 % of total municipal waste was collected by ULBs. The total municipal 
waste collected by the informal sector was estimated to be 15-20%. As far as e-waste is 
concerned, India generates approximately 350,000 tonnes of e-waste every year (CSE, 2010). 
It is stated that more than 90% of e-waste generated in Indian urban cities was segregated and 
recycled by the informal sector.  
 
The thesis targets at waste pickers playing an integral role in segregating waste at source 
points. As a result, they make a large impact on reduction of the waste quantity and change in 
the percentage of waste components that finally goes to landfill for disposal. Thus, 
government figures are not exactly as they look, but quantify lesser amount of final waste. In 
India the team of waste collectors sort through 27-34 million tonnes of mixed waste, which is 
picked up in upper and upper-middle class urban and rural areas. They are able to recover 2.4-
3.7 million tonnes of mixed paper and cardboard, 3.6-5.7 million tonnes of plastic and 0.6-0.9 
million tonnes of glass per year (Nandy et. al., 2015: 179). There is a need to enhance the 
significance of the informal sector in not only segregating waste, but also as active members 
that contribute to recycling of waste in the country.   
 
The role of the formal waste sector and the condition of the informal sector in developing 
nations is studied with reference to the past literatures. Medina, M. (2010: 1) mentioned that a 
developing nation spends around 30-50% of its annual budget towards carrying out SWM 
practices. But even after spending such a remarkable percentage, the collection rate ranges 
between 50-80% in most nations. The informal sector plays an integral role in the entire waste 
management system. Velis, C.A et. al. (2012: 43) stated that recycling in developing nation is 
majorly performed by the informal sector. A report by WIEGO (Samson, M. 2009) mentioned 
that these waste pickers work in a poor work environment and are exposed to harmful 
chemicals and suffer from major illness. This thesis is an attempt to highlight the role of the 
ignored yet highly important waste picker community, which can contribute in creating an 
effective waste management structure. 
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1.4 Structure of Study 
 
The study is divided into seven chapters including an introduction. Chapter 1 is the 
Introduction, and gives an outline of the study.  It gives the background of waste menace in 
India and abroad and the steps taken by various nations to combat waste crises. More 
specifically, it talks of the informal sector, mainly waste pickers involved in waste 
management in developing nations like India. It illustrates the scope and significance of the 
study along with research purpose and structure.  
 
In Chapter 2, the various literatures available on the formal and informal sector are analyzed 
to study different aspects of municipal waste such as the changing trends in the quantity and 
composition of waste, waste management practices followed in India and abroad, the role and 
impact of waste pickers in MSWM in India and other developing nations. The previous 
literature suggests ways for future actions to be taken for the improvement in waste 
management through the informal sector in India.  
 
Chapter 3 It gives a detailed analysis of structure, function and organization of formal and 
informal sector in India. It further suggests on the advancement made in the field of waste 
management through the contribution of these sectors in different parts of India. It also 
analyses the waste management laws and policies adopted by India at central as well as at 
local level. 
 
In Chapter 4, the study makes an effort to understand how social as well as the financial status 
of waste pickers can be improved by their integration in waste management. The chapter 
consists of case studies based on primary survey, interview and research conducted in Pune, 
Chennai and Delhi. As a result of  which government policy, regulatory mechanism, 
municipal support and community involvement along with user fee  comes out as an 
important parameter for the sustainability of the integration models of formalization of the 
informal sector in waste management.  
 
In Chapter 5 a survey conducted on 352 individuals in Delhi and neighboring regions for 
understanding the respondent’s attitude towards waste management in their local area. In this 
regard, parameters such as methods adopted by respondents for disposing off their daily 
waste, the amount of user fees paid by residents for door-to-door waste collection service, 
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their satisfaction levels with the existing system of waste management adopted in their 
locality and other related factors have been considered while performing the survey. It was 
concluded that income levels have a very strong effect on the consumer’s willingness to adopt 
for waste collection services.  
 
In Chapter 6 survey results are used to form Ordered Logit Model (OLM) for establishing 
relationship between Degree of Willingness to Pay (DWTP) the user fee for door to 
door waste collection service and the income level of the residents.  
 
Chapter 7 gives concluding remarks and research implication. The active involvement of 
government, public participation, promotion of the 3Rs and the use of right waste disposal 
mechanisms along with inclusion of the waste pickers in the formal waste management 
system is highly recommended. 
 
1.5 Scope and Significance of Study 
 
This study aims at understanding the present scenario of waste pickers in India on the basis of 
the past role that these waste pickers have played in the nation and the current scenario of 
their existence. The scope of the study is limited to the Indian sub-continent and focuses on 
the role of the informal sector in MSWM. However, some examples from other nations such 
as USA, Germany, Australia, Japan, Columbia, Mexico, Indonesia, Brazil and Philippines are 
taken up for comparative analysis of a particular situation. The research is done for India in 
particular so as to understand the waste management scenario prevailing in developing 
nations.  
 
The thesis majorly looks at the condition of waste management prevailing in metro cities and 
megacities such as Delhi, Pune and Chennai. The scope of waste management is mainly on 
domestic waste. Out of the total waste generated in Delhi in 2002, the biodegradable waste 
contributed 38.6%, followed by others (stones, bricks, ashes, etc.) 34.7%, Non-biodegradable 
13.9%, Plastic 6%, Paper 5.6%, Glass and Crockery 1% and Metal 0.2% (Talyan, V et. al., 
2008: 1279). The biodegradable waste is highly organic in nature and can be disposed in 
useful ways. Also the study analyses ways to include informal sector into the formal sector so 
that the informal waste pickers can leverage their standard of living along with improvements 
in health and environment. Various case studies of different NGOs and Cooperatives from 
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different states of India, such as Vatavaran (Delhi), Chintan (Delhi), SWaCH (Pune) and 
Exnora (Chennai) have been taken in detail to understand the important factors responsible 
for their success. The role of Municipal bodies is highlighted with the fact that the 
responsibility of waste management is to be performed by respective ULBs as stated in the 
Indian Constitution. Through this research, I have also discussed the scope of formalization of 
informal waste sector and following the practice of 3Rs as an important element in informal 
waste management. The Ordered Logit Model (OLM) is used in order to establish relationship 
between income level and degree of willingness to pay for door-to-door waste management 
service in Delhi and NCR (National Capital Region).  
 
This study is significant to a number of parties involved directly or indirectly in the role of 
MSWM. It is targeted at sharing information on various aspects faced by informal waste 
pickers in Indian society and offers measures to overcome hurdles in the Indian waste 
management scenario. The study is thus significant to the following actors involved in waste 
management.   
 
1.5.1 Waste Pickers 
 
The research is based on the role of waste pickers, who forms the informal sector of waste 
management. The poor and unhygienic working conditions of waste pickers is also focused in 
this thesis, which is of concern to the recycling industries prevailing in the Indian economy. 
Their work nature is understood as low and working in harmful conditions lead to major 
illness and diseases such as respiratory disorders, skin diseases, cholera, etc. As per a survey 
conducted on waste pickers 70% of them suffered from body pain issues (Sharma, M., 
Hebalkar, R. 2013: 89).  
 
This study understands that the existence of waste pickers is inevitable and that their role in 
waste management is of utmost importance. They are the ones that carry out effective waste 
segregation by collecting plastic, paper, glass and metal, which can be recycled and thus the 
ultimate burden on waste disposal is reduced to a great extent as waste segregation is done 
before the actual waste is disposed in landfills or other disposal sites. The following figure 1 
shows the recovery of various materials including paper, plastic and glass by the informal 
sector in Pune.  
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                                     Percentage of total waste generated 
 
Figure 1. Material Collected by Informal Sector in Pune  
Source: Scheinberg et. al., 2010:15; Note: Data is Collected based on field work, analysis and modelling in 
2006-2007. 
 
1.5.2 Municipal Body 
 
The Municipal Body of every city is responsible for waste management in its own area. The 
task includes collecting waste, storing in hygienic conditions, transporting the collected waste 
to dumpsites and then sanitary disposal. The study focuses on the municipal authorities in 
various cities of India, their scope of work and their role in curbing waste management 
problems. The study also highlights the waste management practices adopted by municipal 
body. Through this thesis, the formal sector in waste management is understood to be 
performing at a dismal rate and thus the waste management progress of the entire nation as a 
whole is very slow. While, population growth and increasing urbanization has its own impact 
on waste management, the inefficiency of the municipal authorities also add to the challenges 
faced due to excessive waste generation.  
 
1.5.3 Common Public 
 
Another area of the scope of the study is for the common man, who is the source of waste 
generation. This study signifies the importance of segregation at source and that by doing so 
the workload of a waste picker is reduced largely and ultimately the disposal of waste gets 
easier. This is due to the fact that disposal of mixed waste is highly inefficient and does not 
Tonnes 
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produce effective results such as when mixed waste is landfilled, even the harmful waste of 
hospitals find its way into the same landfill as the domestic waste leading to generation of 
harmful fumes and gases. This is in itself a cause of pollution. Thus, this study is significant 
to every common man who is willing to understand the core areas of waste management 
problems.  
 
1.5.4 Government of India 
 
The scope of the study is limited to the statutory framework designed by the Government of 
India for effective waste management across the nation. The study signifies the role of 
government policies and share brief information on various laws and policies that have been 
formulated for waste management. The study is significant for both Central as well as the 
State Governments. Lack of funds, poor enforcement policy and inability to manage informal 
sector are some of the areas where the government is lacking strength and thus unable to 
implement waste management policies even after years of policy formation.  
 
Since after independence, the waste management sector has been ignored and therefore, even 
after 70 years of independence the nation is unable to bring into existence a comprehensive 
waste management policy that would be able to tackle this problem effectively. The thesis 
provides information on why informal sector must be included with the formal sector and how 
this inclusion can improve the waste management of the entire nation.  
 
1.5.5 Non Government Organizations 
 
There are some NGOs that are working in the area of waste collection and segregation 
followed by composting with the objective to generate awareness among the common public 
about taking responsibility for environment protection. They aim at enhancing resource 
efficiency and provide security to the waste pickers and the collectors. Since, the waste 
pickers community is highly unorganized and is informal in nature, the NGOs aim at building 
a better standard of living for them by bringing the concept of inclusion and cooperative 
formation. This research focuses on the active policies for formalizing this sector. Thus, 
through this thesis, NGOs can get a better view of the condition of waste pickers in various 
locations and the work done for their betterment. 
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1.5.6 Recycling Industry 
 
The waste collected by the waste pickers ultimately reaches the recycling industry after 
passing through middlemen such as waste collectors, waste dealers and small-scale recyclers.  
The study highlights the fact that the present system of waste management is highly 
unorganized and it is due to this unorganized nature that the recycling industry also suffers 
along with the rest of the parties including the waste pickers and common residents involved.  
 
1.5.7 Other Developing Nations 
 
India is a large economy and world’s second highest populated nation with a population of 1.3 
billion (World Bank, Population Data, 2015). Problems such as MSWM or increasing 
urbanization prevailing in India are common to other developing or under-developed nations 
too such as Brazil and Philippines. India is on the road to create a strong waste management 
framework. Thus, issues such as MSWM discussed in this paper are of relevance to other 
developing nations – Brazil, Philippines and who can take India as an example and can create 
a sustainable waste management system for their own nation. Problems such as unorganized 
informal sector, excessive waste generation and requirement of effective waste disposal 
techniques are found commonly in other developing nations too. Thus, through this research, I 
aim to offer a ground to other developing nations to help in understanding their domestic 
problems in waste management, which is a global problem.  
 
1.6 Summary 
 
In this entire study, there has been an emphasis on the significance of informal sector in 
MSWM in the Indian scenario. It is analyzed whether the incorporation of the informal sector 
is practically functional, given the socioeconomic conditions prevailing in India. The thesis 
focuses on understanding the various aspects affecting the inclusion of the informal waste 
sector in India. The inclusion of the informal sector into the formal waste management sector 
can be done by expanding the scope of Public Private Partnerships (PPPs) and NGOs into the 
waste management structure, which can result into forming a sustainable waste management 
process for India. The informal sector active in various parts of the nation and its significance 
in the environment protection and waste recycling, widely affects the entire nation at large 
and the society, the work force and the government at microscopic levels.  
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The presence of informal sector provides a huge workforce that can collect waste from 
various locations in every city of India. This act helps to perform recycling function even 
before the waste is taken care of by the municipal bodies. The presence of informal sector 
contributes in making society a cleaner place to live and thereby reducing the burden of work 
to be done by the government regarding waste management. The informal sector pyramid 
where the waste picker is at the lowest level and the waste processors at the peak makes the 
condition of the waste pickers all the more vulnerable. Their integration in formal channels 
can provide them a dignified work, along with social and economic security. It also results in 
saving of resources and reducing expenditure on the waste management services.  
 
Though the presence of waste pickers is essential, it is also required by the common people to 
understand the importance of reducing the quantity of waste generated. The amount of waste 
generated and its composition is also a point of concern and thus there is an urgency to not 
only formulate but also adopt strategies and policies that would result in effective waste 
management. Safe disposal of waste also forms an essential part of the waste management 
process, as the health of the common public is also largely dependent on the methods used for 
disposing off everyday waste, which could include some harmful components such as medical 
waste.  
 
In order to attain a sustainable waste management process, it is important that the role of 
waste pickers is highlighted and their role in making the Indian sector a safe and clean place 
to live is emphasized upon. Presence of informal waste pickers create value chain for society 
and the local authorities,  who reap benefits from informal sector activity without paying for 
them (Scheinberg and Savain 2015: 19). There is a need to work towards improving the living 
conditions, for example by providing a respectable employment opportunity, and working 
culture of the people involved into this segment of  the Indian sector in particular and of 
developing nations at a global level. The Informal Economy Monitoring Study (IEMS) 
sample survey of 2012 found out that 85% households of waste pickers in Pune depended 
upon waste picking as a major source of income. This percentage was 66% in Belo Horizonte, 
34% in Bogota, 80% in Nakuru and 59% in Durban (Dias, S., Samson, M 2016: 13). The 
problems and challenges faced during the waste picking process are discussed in order to 
overcome them by adopting practical solutions.  
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The study takes an insight on the regulatory framework adopted by the Indian Government so 
far and also highlights the relevance of 3R as a powerful tool in carrying out effective waste 
management in a developing economy such as India. The study is also a reflection of 
comparative analysis of waste reduction methods adopted by other nations such as Japan, 
Australia, Germany and U.S, Columbia, Mexico, Indonesia, Brazil and Philippines and forms 
an understanding whether they can be replicated in the Indian economy as well.  
 
India needs certain policies that can act as guidelines to support municipal corporations to 
efficiently and effectively carry out the waste management functions in the nation. The 
existing rules and policies are discussed, emphasizing the need to fill in the gap between 
policy formation and its implementation. Certain cooperatives and civil organizations such as 
Exnora, SWaCH, Vatavaran and Chintan are active in some parts of India and are doing 
commendable work in making this informal sector organized and financially sound. The 
importance of e-waste management and the role of the informal sector in managing the waste 
is a subject that needs to be highlighted due to increasing penetration of technology in our 
day-to-day lives. 
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2. Literature Review 
 
2.1 Introduction 
 
Solid Waste Management is an issue that has aroused interest among many researchers. Waste 
management is one of the challenging issues faced by developing economies with their 
increasing population, urbanization, changes in lifestyle, consumerism, increasing waste 
generation and depletion of resources. At present the production system is based on one way 
use of virgin material leading to over exploitation of resources. There is an urgent need to 
balance supply and demand of natural resources. The reverse flow of materials in the supply 
chain can be achieved through waste management and recycling. The role played by the 
informal sector is crucial in waste recycling, particularly in developing nations such as India. 
This review takes an integrated look into the MSWM sector in India and abroad. MSWM is 
an integral part of any nations economy since waste materials that are channelized and 
recycled as various resources, boost the overall economy of any country. Through various 
literatures available on this sector, this study exhaustively covers different aspects of 
municipal waste such as the components of the waste, changing trends in the waste quantity 
generation, waste management practices followed in India or abroad and the role and impact 
of waste pickers in MSWM in developing countries. The thesis analyses the current 
conditions of the informal waste management sector in India and makes an effort to 
understand how their social as well as financial status can be improved by studying the past 
researches and suggesting ways for future actions. Though it focuses on the informal waste 
sector in particular, but the current challenges and the future options for effective MSWM in 
general are also reviewed.  
 
2.2 Generation rates and Components of Municipal Solid Waste in India 
 
Waste is generated as a result of human activities carried on every day. The rapid urbanization 
and increasing production as well as consumption lead to consistently growing generation of 
waste material. According to a CPCB (2000) report in Rajput, R., et. al. (2009: 46), solid 
waste generated in Indian cities has increased from 6 million tonnes in 1947 to 48 million 
tonnes in 1997 and is expected to increase to 300 million tonnes per annum by 2047.  In 
their paper, it is mentioned that in India, the total quantity of solid waste generated by urban 
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sector is around 0.11 million tonnes per day, out of which the metro cities contribute 19,643 
tonnes of waste per day. The urbanization, industrialization and changing habits have led to 
the undisciplined exploitation of natural resources resulting in large amounts of solid waste 
generation and occurrence of more complex issues such as soil pollution as some of the waste 
like plastics cannot be decomposed by microbial action itself.  
 
2.2.1 Waste Quantity 
 
There are many contributing factors that lead to rise in quantity of MSW  generated in India. 
These factors include eating habits, standard of living, seasonal variations and also the 
amount of commercial activities carried out in a particular area or region. This data on the 
quantity of waste generated is helpful in designing plans for waste collection and disposal 
systems. It is due to fast urbanization and altering lifestyles of people that India now handles 
the burden of eight times the waste than was generated in the year 1947 (Kaushal et. al., 2012: 
1474). With rapid industrialization a huge quantity of waste is generated as a byproduct of 
industrial, mining and processing industries (Sharholy et. al., 2008: 460).  
 
 
Figure 2.  Per Capita Waste Generation Rate of MSW for Indian Cities 
Source: Central Pollution Control Board (CPCB), 2004; Note: The data for waste generation was collected by 
CPCB in 2004 in 59 Indian cities. 
 
By studying the above figure 2 it is clear that some cities, such as Kanpur, Lucknow and 
Madras (Chennai) generate higher quantities of MSW in comparison to cities such as Nagpur, 
Pune and Indore. Similarly, states such as Delhi, Gujrat and Tamil Nadu have higher per 
capita waste generation levels than Meghalaya, Assam and Tripura (Sharholy, 2008: 460). 
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This may be due to fast urbanization, high standard of living and better economic growth in 
Delhi  and neighbouring towns of Delhi such as Gautam Budh Nagar (Noida). According to 
a report, Delhi experienced population growth of 1.9% annually in the year 2001-2010, 
whereas during the same time period in Gautam Budh Nagar the population growth was 4.1% 
annually (World Bank, 2016). Thus, the data reflect that high level of population rate in metro 
cities such as Delhi and NCR resulted in higher amount of waste quantity. 
 
Waste generation in India has changed over the years. In 1991, the total MSW generated by 
217 million people in urban areas was 23.86 million tonnes/year, which increased to 39 
million tonnes in the year 2001 (Sharholy, et, al. 2008: 460). As Indian population is rising, so 
is the pressure on land and thus with increasing burden, the amount of waste generated is also 
rising. According to CPCB, there has been an increase in per capita waste generation from 
0.44 kg per day in 2001 to 0.50 kg per day in 2011 (Kaushal et. al., 2012). In India, the total 
quantity of MSW generation is estimated to increase from 34 million tonnes in 2000 to 221 
million tonnes by 2030, which further leads to the increase in per capita waste generation to 
1.032 kg per day, in an urban population of 586 million by 2030 (Kaushal et. al., 2012: 1475). 
With such a drastic rise in the quantity of waste generation the burden on natural and 
infrastructural resources has also multiplied.  
 
A comparison of waste generation between India and Japan for the years 2007 and 2010 
further shows that for India, in spite of lower waste per capita the total waste amount is higher 
than Japan (Mahajan N., Comparative, 2015: 52). The amount of waste generated during the 
year 2007 was 1.1 kg/capita/day for Japan and 0.3-0.6 kg/capita/day for India. These figures 
changed in the year 2010. During 2010, the waste generated in India was 0.47 kg/capita/ day, 
which was far less in comparison to the amount of waste generated in Japan that is 0.97 
kg/capita/day. However, the total MSW generated in India, which was 61 million tonnes was 
much higher than the total waste generated in Japan which was 43 million tonnes. This is due 
to huge Indian population numbers. Thus, there is an urgent need for India to control the 
MSW problem with the right waste management strategy. 
 
2.2.2 Understanding the composition  
 
Waste composition in India forms the basis on which the waste management policies need to 
be designed and formed. The total waste generated can be broadly classified as organic and 
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inorganic waste. The waste composition in India for the year 2007 is shown in the figure 3. 
 
 
 
Figure 3. Waste Compositions in Percentage in India  
Source: Derived from Ashok V. Shekdar, Sustainable Solid Waste Management: An Integrated Approach for 
Asian Countries, 2008; Note: Data to study wate composition was collected in the year 2007 in India. 
 
By studying the graph presented in fig 3, it becomes clear that maximum percentage of waste 
comprises of biodegradable material, which is 42%, followed by organic matter and 
unidentified substances such as dust and ashes, which is around 40%. In India, solid waste 
such as paper, glass, plastic and metal is mostly collected by the informal sector consisting of 
waste pickers, waste collectors and dealers. It is due to the presence of waste pickers and 
collectors that the graph shows low quantities of such recyclable waste material. The paper on 
Municipal Solid Waste Management in India by Kaushal, R. K. et. al., (2012: 1478) shows 
the changing trends in municipal waste composition from 1971-2005. The trends show that 
components such as plastic, paper and glass are on the rise with shift from 0.7%, 4.1% and 
0.4% in 1971 to 9.22%, 8.18% and 1.01% in 2005 respectively. During the same period the 
contribution of other materials and compostable waste has reduced from 49.2% and 41.3% in 
1971 to 25.16% and 40% in 2005 respectively. The author suggests that formal recovery of 
waste and recycle facilities are an economically viable option with these increasing trends of 
recyclable materials. However, the role of waste pickers has not been taken as a part of the 
municipal waste management system.  
 
It is observed that waste composition varies from country to country, due to economic, 
Waste Materials Generated 
W
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position Percentage 
	  
20	  
cultural, climatic and geographic differences. Thus the strategies for waste management, 
which is successful in one nation, might not result in delivering similar results in another 
nation, but these practices can definitely be studied and applied as per domestic needs. When 
comparing waste composition of a developing nation like India with Japan, which is a 
developed nation, I compiled the composition figures for the year 2007, which are represented 
in table 1 below. This comparison shows that in India, the biodegradable waste forms the 
maximum part of the total composition, whereas for Japan the percentage is highest for Paper. 
 
Country GDP/ capita 
estimated 
for 2007 
(US $) 
Waste 
Generation 
(kg/capita/ 
day) 
Composition (Percent wet weight basis) 
Biodeg
radable 
Paper Plastic Glass Metal Textile/ 
leather 
Others 
Japan 33,010 1.1 26 46 9 7 8 - 12 
India 3794 0.3-0.6 42 6 4 2 2 4 40 
 
Table 1.  Waste generation rates and composition for India and Japan  
Source: Derived from Shekdar, Sustainable Solid Waste Management: An Integrated Approach for Asian 
Countries, 2008; Note: Comparison for waste generation and composition is for the year 2007. 
 
The informal recycling sector constituting waste pickers, dealers and recycling units 
significantly influence the Indian waste stream. According to an assessment by TERI (2011: 
333), the average recycling rate of plastic and metal waste in India is 70% in comparison to 
low recycling rates of developed countries such as 47.3% in Germany, 53% in Japan and 30% 
in the USA. In contrast to India, the waste stream of developed countries such as U.S., 
Germany and Japan has a high proportion of recyclables such as paper, metal and plastics. 
The reason for such fraction is due to the fact that wealthy communities form ‘throw away 
societies’ whereas poor communities have less to throw away and are more ingenious in 
reusing, recycling and refurbishing articles that a wealthier community would discard (Hope 
1998: 12).  
 
There is high spending in rich countries on packaging material. The waste papers and old 
newspapers are generally put into the trash instead of storing at a point of generation for 
selling to scrap dealers. A breakdown, by weight, of the MSW materials generated in U.S. in 
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2011, typically constitutes 28% packaging (paper and paperboard), 33.9% compostable waste 
(14% food waste, 13.5 % yard trimmings and 6.4% wood), 8.8 % of metals and 12.7 % 
plastics, 8.2% rubber, leather, and textiles, 4.6 % glass and 3.3% of other miscellaneous 
wastes (EPA, U.S., 2011). It is evident that the American shoe does not fit into Indian foot 
and thus without considering the composition and prevalent waste management practices of 
the Indians, a successful solid waste management framework cannot be proposed for Indian. 
 
While understanding the nature of the waste, in comparison to western nations, India’s waste 
generation, composition and its hazardous nature differs quite a lot (Sharhloy, M. et al., 2008: 
460). In developed countries due to the growing need of resource conservation and 
environment protection, the recycling and treatment is done before waste disposal. However, 
in developing countries, the recovery of valuable material is generally done at the collection, 
during transportation and at disposal sites. Therefore, the waste generated in developed 
countries have high heating values because of high carbon content in waste, whereas in 
developing countries the waste has low heat value due to high moisture and low carbon 
content. It is observed that the moisture content of waste in low income countries is up to 
three times more than the high income countries due to large food components, exposure to 
rain and high humidity (UNCHS/UNEP, 1987: 78). In India, the composition of MSW 
collected from source and at collection points is generally on a wet weight basis. Hence the 
Indian composition will vary with moisture content, unless adjustment is made to a dry 
weight basis. The physico-chemical composition of waste is another aspect, which needs to be 
considered, while selection of a particular option for waste disposal or treatment like 
incineration, composting and recycling of MSW generated in Indian cities (table 2).  
 
Population 
Range (millions) 
Nitorgen as 
total nitrogen 
Phosporous as 
P2O5 
Potassium 
as K2O 
C/N ratio Calorific Value 
kcal/kg 
0.1-0.5 0.71 0.63 0.83 30.94 1009.89 
0.5-0.1 0.66 0.56 0.69 21.13 900.61 
1.0-2.0 0.64 0.82 0.72 23.68 980.05 
2.0-5.0 0.56 0.69 0.78 22.45 907.18 
5.0 and above 0.56 0.52 0.52 30.11 800.70 
 
Table 2. Chemical Properties of MSW in India  
Source: Sharholy et. al., 2008: 461. Note: Data based on NEERI report strategy paper on SWM in India, 1995. 
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2.3 Waste management practices followed in India and abroad 
Waste management practices followed in India or anywhere else across the globe focus at 
creating a clean and sanitary environment. The ways in which different steps of waste 
management, including collection, storage and disposal, are carried out affect the environment 
as well as human health. Waste management practices followed in India are largely a victim 
of lack of resources or technical expertise. Waste management is usually the responsibility of 
the local municipalities and they face the challenge of providing efficient and effective waste 
management system to the residents. They often face issues such as being unorganized, lack 
of resources and inability to carry on multidimensional functions (Guerrero, L.A. et. al. 2013: 
220).  
Zhu, D.A. et. al., (2008: 4) mentions that MSW collection methods adopted in urban areas of 
developing nations generally cater to only a limited part of urban population. The authors also 
state that it is usually the low-income group that is deprived of waste collection services. 
Factors such as, lack of financial resources and planning capacity in line with increasing 
population affects the ability to collect and develop a sustainable waste collection service. 
Other reasons affecting the waste collection services are said to be operational inefficiencies, 
lack of appropriate technology and poor management capacity. The waste generated includes 
both organic as well as inorganic material. The authors state that inorganic waste recycling 
being a labor-intensive task with low-income generation capacity is often performed by the 
informal sector in low income nations. The authors also emphasize, though recycling as a part 
of MSW is often taken care of majorly by the informal waste sector, but the municipal 
authorities seldom recognize the efforts and the role played by the informal sector. 
The financial status of a country is important in determining whether a particular option 
selected for MSWM is sustainable or not. The developing countries are looking for more 
viable options to combat the problem of SWM. However, simply borrowing an advanced and 
expensive technology from developed countries can lead to failure as it is unfit for a 
prevailing SWM system of the low income countries. For example, high income countries 
like Japan can spend more on the 3Rs, zero waste, zero landfill and incinerator technologies, 
whereas conventional landfill method are still followed in developing countries. Nevertheless, 
the developing nations have a scope to learn from the experiences of developed countries to 
achieve pollution free and sustainable environment. Saleem W. et. al., (2016: 22) mentioned 
some of the latest and environmentally sound technologies such as incineration, pyrolises, 
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deep slury injection, plasma gasification used in developed countries, which might be 
implemented in developing countries. 
2.3.1 Developed Countries 
 
Worldwide developed countries, including USA, Japan, Germany and other European nations 
have used waste to energy (WTE) plants as an important component of successful waste 
management programs. For example, Germany and Denmark with high recycling rates of 
more than 60 %, combust the rest of their waste in WTE plants. The WTE plants also 
contribute in the fight against global warming. According to EPA, the American waste to 
energy plants prevents the release of 30 million tonnes of carbon dioxide equivalents per year 
(C Q Researcher, 2010: 171). There is a great potential for generating energy from waste. 
However, there are many challenges ahead for the WTE industry for further development. 
These challenges include policy uncertainties, economic concerns and competition with non-
renewable energy sources (IEA, 2013). Some of the countries have achieved effective control 
of natural-resource consumption by a shift to production methods that restrict waste 
generation and include recycling in the product cycle. 
 
 In the paper Weitz. et. al (2002: 1003) mentions that across entire USA, presence of 
technologically advanced practices in collection, transport, recycling, composting, 
combustion and landfilling has helped the nation to reduce the impacts of waste on human 
health and also the environment. In Seattle, for example, due to the closing of city’s two 
landfills in the late 1980s, an aggressive waste reduction program was set with a recycling 
goal of 60% of the total waste stream by 1998. It was by 1996 that Seattle was seen 
approaching its target by diverting 49% of the residential waste stream, 48% of the 
commercial waste stream and 18% of materials delivered to drop-off sites. The recyclables 
were collected and processed at two private facilities where latest technologies were used to 
separate materials. The study conducted in different parts of USA stated that the actions taken 
for municipal waste management led to a reduction in greenhouse gas emissions from 36 
million metric tons carbon equivalents (MMTCE) in 1974 to 8 MMTCE in 1997.  
 
Japan has adopted techniques such as setting up of transport stations to enhance collection and 
transportation of waste. The paper published by Yolin, C. (2015: 18) mentions that 3Rs, 
Reduce, Reuse and Recycle, are employed to promote sustainable waste management in 
Japan. The Japanese believe in proper disposal of waste and if any of the 3Rs is not 
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applicable, then the thermal recycling should be opted. In order to reduce the use of resources 
by optimizing waste management within a given area, the Eco Town Programme was 
launched in 1997, which is seen as a successful example of the 3R initiative. Within a time 
period of 10 years, ranging from 1997 to 2006, 26 eco-town plans were successfully 
implemented by investing US $1.65 billion (OECD, 2010: 158). The industrial plants in these 
towns collect recyclables such as PET bottles, mixed construction waste and waste from 
equipment and appliances and the non-recyclables are processed at WTE plant, which 
generates electricity to meet the demands of the population. Initiatives were taken to 
encourage waste separation at households by organizing meetings and events to promote the 
importance of collection centers. The efforts resulted in waste reduction by 42% in 
comparison with 2001. Also, two incinerator plants were permanently shut and one 
temporarily resulting in total savings of US $6 million. In totality, the 3R policy has been 
highly successful in Japan.  Japan is taking initiatives to facilitate recycling at the global 
level. In this regard, it is looking for potential markets in developing nations such as India to 
enhance e-waste recycling.  
 
The 7th Environment Action Programme has set certain targets for waste policy in the 
European nations until 2020. This includes considering ways to reduce the quantity of waste 
generated, maximizing the use of recycling and reuse, limiting incineration to non-recyclable 
materials, diminishing the use of landfilling to non-recyclable and non-recoverable waste and 
ensuring complete implementation of waste policy targets to all member states. Germany is 
one of the first European countries to adopt the principle of closed cycle material management 
and banned the disposal of MSW in landfills since 2005 (OECD, 2012: 61). Germany’s 
packaging ordinance, which has been in force since 1991, set recycling targets of 72 % for 
glass, tinplate and aluminium and 64 % for cardboard, paper, plastics and composite (Callan 
and Thomas, 2007: 354). In response to it, the firms joined to form a private, not-for-a profit 
company, called Duales System Deutschland (DSD) to provide collection and recycling 
services to consumers. The recycling policy, such as the Green Dot system has been adopted, 
which encourage waste separation at household level. The Incentives were given through 
financing schemes to collect, segregate, manage, recycle and dispose different waste 
components. DSD imposed fees on the participating companies for using the green dot on 
their products. The green dot on the product guarantees that the used packaging will be 
collected and sent to proper recycling facility. As a result of this initiative, the packaging in 
Germany declined by 20 % within 10 years (from 96 kg per person per year in 1991 to 77 kg 
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in 2002), with a recycling rate for waste packaging of 85 % (United Nations, 2007: 359).   
 
2.3.2 Developing Countries 
 
Waste management practices followed in developing nations differ a lot when compared to 
those followed in developed nations. Each country has its own technical and socio-economic 
challenges to be considered. Medina, M. (2010: 1) states that MSWM practices that includes 
collection, transportation and disposal of solid waste forms a large part of total expenditure in 
a developing nation, where it accounts for 30-50% of the total municipal budget. Even after 
allocating such huge amounts, the collection rate in cities is only at 50-80% of the waste 
generated. It is stated that this percentage is determined as 33% for Karachi, 40% for Yangon 
and 50% each for both Cairo and India. Disposal is a highly ignored aspect, with 90% of 
MSW being dumped in open sites in Asian cities. Guerrero, L.A. et. al. (2013: 220) mentions 
that SWM is a challenging job for city authorities responsible for waste management in 
developing nations. The reasons, mainly being an increasing generation of waste, increased 
burden on municipal budget due to high costs linked with huge quantities of waste 
management, lack of understanding and linkages necessary to handle the entire function of 
waste management. Dube. R. et. al., (2014: 203) mentions in his paper that environmental 
improvements in terms of solid waste management are unsatisfactory in the urban areas of 
India. With people becoming more and more aware, there is a demand of better waste 
management practices to be followed. A major hindrance analyzed in this process is the lack 
of appropriate planning for land use, which further affects the selection of proper sites that 
can be used for treatment and scientific waste disposal. Discussions have been carried out for 
managing solid waste effectively and providing basic waste management services to the 
citizens. However, waste incineration has been seen as option for waste management in India, 
but the current Indian standards are low and do not even consider the effects of toxicants 
emitted during incineration process.   
 
Apart from these issues faced while adopting incineration, the MSWM sector, as a totality, in 
India is still lacking adoption of well-organized practices. Kumar, S. (2005: 3) mentions in his 
work some major problems linked with the system. He highlights the problems as the constant 
rise in urban population and increasing waste quantities of waste generated, lack of adequate 
resources inclusive of well-financed budgets, use of inappropriate technology and equipment, 
increased cost of manpower in waste collection due to lack of waste segregation practice, 
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ignorant attitude towards the SWM sector by the citizens and unscientific working approach. 
Efforts have been made by the municipal authorities in order to overcome these problems and 
create an effective waste management program for a particular part of a town or a city. In 
Chennai, practices have been followed to utilize fruit waste in carrying out biomethanation 
process. Banu, J.R. et. al. (2007: 741) discusses the study performed after collecting fruit 
waste from the Koyambedu wholesale fruit market in Chennai. The waste was collected and 
segregated to analyze the effects of carrying out biomethanation process in an anaerobic 
digester. It was found out that with the increase in total solids the amount of biogas generated 
also increased. Such efforts carried out by the government are not sufficient to tackle the huge 
problem of solid waste management and thus the role of private organizations along with 
NGOs and CBOs also come into existence in Chennai and other parts of the nation.  
 
In Chennai, Exnora, a non-government organization actively contributes towards the field of 
waste management sector. The paper by Srinivasan, K. (2007: 2262) considers Exnora as a 
great success in waste management system. The role of the Exnora was crucial to fill in the 
gaps created by the SWM services offered by the local bodies. They were able to keep the 
garbage off the streets and ensured that the surroundings were clean. But, it was also realized 
that maintaining a strong relationship between NGOs, CBOs and ULBs was necessary to 
carry out waste management effectively. The role of Onyx in Chennai has also been quite 
remarkable. The organization has been able to provide better and safer working conditions to 
waste workers. The company does not hire employees on daily wage basis and all the 
employees on the company payroll are entitled to obtain benefits such as provident fund (PF), 
employees’ state insurance (ESI), paid leave, bonus, etc. The organization prohibits the 
manual handling of waste. However, it was also seen that there was a lack of compliance with 
MSW rules by Onyx. In case of Exnora, though the organization is committed to 
implementing environmentally safe SWM systems, the CBOs have not moved beyond waste 
collection. The initiatives are restricted to only the collection and relocation of waste. The 
private sector participants also witnessed certain gray area such as questioning the financial 
sustainability of the agency’s operation and unsatisfactory response to ecological safety 
aspects of SWM. For this reason, the waste pickers have an important place in the waste 
sector.  
 
A paper by Medina, M. (2005: 8) mentions that up to 2% of the developing nation’s 
population survive by indulging in waste picking activities. The waste pickers recover 
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material that is sold either for reuse or for recycling and at times even used for self-
consumption. By forming associations, the waste pickers are able to recover and sell 
recyclables in huge volumes and earn more than what they would individually earn. Medina 
mentions that many Asian and Latin American countries do not realize the benefits of 
recycling activities carried out by the waste picker community. It is ignored, even while 
designing the SWM plans and policies. Organizing waste pickers can remove the middlemen 
leading to increase in their incomes. It is suggested that waste pickers can be included in the 
formal SWM programs for collection and recycling of waste. Instead of treating them as a 
problem, they can be integrated to manage the problems of collection and disposal of solid 
waste.  
 
2.4 Current scenario of informal sector in India 
 
Velis, C.A. et. al., (2012: 43) states that recycling of solid waste in developing economies is 
generally a task of the informal sector. This, thus helps to save the local authorities millions of 
dollars, which they would have spent managing this waste. Gupta, S.K. (2012:13) mentions 
that informal waste management leads to economic benefits to the government at large. When 
material is recovered through door-to-door collection by the informal sector, it saves time and 
money both on collection, transportation and disposal of such waste. Millions of dollars can 
be saved through this process. He gives the example of Delhi, India and states that around 
Euros 6.7-7.5 million were saved annually due to the presence of the informal sector. In Pune, 
the cost savings of waste pickers for municipal waste collection and disposal by the city in the 
year 2010 was around Euros 2.2 million. Informal sector helps in reducing the energy 
consumption and also extraction of raw materials to production cycle.   
 
Since in India waste separation is not performed at the source point, the job of waste pickers 
gets crucial from segregation aspect. People usually dump entire waste together at one single 
place that includes organic waste along with plastic, glass, paper and even metal. The waste 
pickers segregate the recyclable waste and sell them to waste dealers in order to earn some 
money. But the social status of waste pickers is still lacking attention. Waste collection by rag 
pickers in India was earlier dominated by the caste system followed, where the lower caste or 
untouchables were to perform the so-called ‘lowly’ job. Thirunavukarasu, S. (2012: 2) 
mentions that as per a research, around 1% of the urban population in India actively 
participates in the informal recycling sector. Collection of scrap or recyclables is performed 
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by the waste pickers, which are at the lowest level of the informal waste sector pyramid. In 
India, a worker earns around US $0.3/day after an entire day of hard work in comparison to 
US $1.2/day earned by a worker in the formal sector. The middlemen who buy waste from 
them and sell it to the recycling industry exploit these waste pickers. The waste pickers 
receive as low as 5 % of the price, the industry actually pays to middlemen. 
 
The waste picker community suffers from low income issues, poor living standards, lack of 
potable water, sanitation and basic infrastructure. They are also prone to face serious health 
hazards and risk their life under extreme weather conditions. High infant mortality rate and 
low expectancies are some of the common problems seen in a waste pickers life. Their life 
status is ignored by the authorities and is often ignored in public policy processes. The tough 
life situations faced by the waste picking community motivated them to form into 
organizations and group themselves to improve their living standards.  
 
The NGOs have also made efforts to help organize the informal sector. It was due to the 
predominance of women in the waste picking sector that women’s organizations were the 
initiative taking segment to cast light on life of waste pickers. It was in 1990 that the Project 
for Empowerment of Waste Pickers of Women’s University in Pune, India started bringing 
together the waste picking community around the issues. They issued identity cards to the 
waste pickers and also motivated people to segregate waste and engage waste pickers in door-
to-door waste collection activities. Chikarmane, P (2012: 9) mentions that in Pune, SWaCH, 
emerged as an effective organization that enabled waste pickers to gain some respect for the 
work performed by them. The organization is one of the greatest efforts for integration of 
waste pickers in India. This resulted in generating confidence among SWaCH members apart 
from offering social and financial benefits. A report by the Indian Express (2014) 
acknowledges the work of Chintan, an NGO in Delhi that manages tonnes of unsorted 
garbage from the large number of trains that arrive at railway stations in Delhi. These trained 
workers segregate the waste into organic and non-organic waste and then send the sorted 
waste for recycling. This system of theirs has provided a dignified source of living to the 
otherwise marginal living waste pickers. Due to adoption of proper management and a 
systematic process, the social status of the waste picker community turned better.  
 
The NGOs in India are doing a remarkable job in their respective states of existence, but 
Misra, R (2012: 12) mentions in her research that the work of the informal sector is being 
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hampered by the privatization activities. Even if the government has recognized the work of 
the informal sector, their exclusion from MSWM has been due to the following reasons: 
 
i. The sector has not been a part of the government policy and thus it probably does not 
qualify to be included. 
ii. When visualizing the outlook of a modern city with the effective role played by the 
private sector in waste management, it does not consider the inclusion of waste pickers 
or other informal sector recyclers as they do not suit well in the idea of a planned city.  
 
It has been further mentioned that the weakest link of our society in the waste sector is still 
left unconsidered by the authorities in their planning documents.  
 
2.5 Need for organizing the informal sector 
 
Solid Waste Management in India is segregated into formal and informal sectors. The role of 
the informal sector has been identified in many past researches. It was stated by Van de in the 
Background Paper for the UMP Workshop in Ittigen (1995: 15) that the informal waste sector 
or the informal private sector helps in successful recovery and return of waste into a 
productive stream. It would also help reduce the amount of waste materials to be collected 
and then transported.  The benefits extend to the economy and to the environment too. The 
informal waste sector offers employment to many who otherwise would not be able to 
survive. The resources can be conserved and these activities help in reducing the level of 
environmental damage. The paper mentions about the state of Jakarta, Indonesia, where 
37,000 waste pickers recovered 25% of the total waste generated, which saved US $270,000-
300,000 per month. Factories used these recovered materials in their production processes. 
The recycling rates for glass and paper industry were remarkably high at 60-80%.  
 
As per Velis, C.A. et. al., (2012: 52) the informal recycling sector is surrounded by various 
interfaces such as the formal waste management sector, the material value chain, the society 
at large and organization and empowerment of the informal sector. The authors state that in 
order to achieve a certain level of recognition for the informal sector, self-organization is a 
crucial step. CBOs and NGOs play an integral role in supporting the organization of the 
informal sector. There are certain international level organizations such as WIEGO that are 
important in giving in informal sector a unified voice. Local organizations in India are also 
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playing an active role in bringing the informal sector as a collective unit. In Pune, the waste 
pickers made efforts to step outside the role of waste picking from the heaps of dirt and filth. 
They defined a legitimate workspace for themselves in MSWM in a way that helped them 
improve their working conditions. This was achieved by organizing the informal community 
into Kagad Kach Patra Kashtakari Panchayat (KKPKP) in 1993 (Chikarmane, P. 2012: 1). 
 
Integration of the informal waste sector into the formal sector brings along with it certain 
economic benefits. Gunsilius,  E. et. al. (2011: 17) gives information on cost effectiveness of 
informal solid waste management activities in six different cities across different nations 
Cairo in Egypt, Cluj-Napoca in Romania, Lima in Peru, Lusaka in Zambia, Quezon City in 
the Philippines and Pune in India. They mentioned that informal sector saved the formal 
sector a total of Euros 39 million in these six cities. The savings are a result of door-to-door 
collection activities that reduces expenses for collection, transportation and disposal. The 
environmental aspects of activities undertaken by the informal sector can be both local as well 
as global. The material recovery of waste results in improving carbon footprints of waste 
management, by reducing the process of decomposition and formation of methane in landfills. 
Since this task is majorly done by the informal sector, so it makes a large contribution in 
reducing carbon emissions. This paper by Gunsilius also mentions the social aspects of 
activities performed by the informal sector. The informal sector workers work in unpleasant 
and dangerous working conditions. The integration of the informal sector provides dignified 
livelihood to numerous waste pickers.   
 
2.6 Factors to be considered while organizing the informal sector  
 
The German Technical Cooperation, GTZ (Gerdes, 2010: 14) emphasizes on integrating the 
informal waste sector and small organizations in waste management programs. It was seen 
that while taking initiatives to integrate the informal sector, the drop-out rates were very high 
and there were many waste pickers that lost their income opportunities or went back to waste 
picking activities in poor conditions. It also mentions certain enabling conditions for 
integrating the informal sector into SWM, which are as follows: 
 
i. Voice- organization of the informal sector is a precondition to integrate them into the 
formal waste sector. 
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ii. Visibility- there is a need to substantiate the demand of integration of the informal 
waste sector.  
iii. Validity- the integration process must be validated by political power through formal 
recognition of informal waste pickers.  
iv. Viability- the integration should be commercially viable, in the sense that economic 
autonomy should support the integration process.  
 
The report by GTZ  (Gerdes, 2010) also states that integration of informal sector contributes 
towards reducing waste handling cost by the municipal authorities, environmental costs, 
reduces poverty and also lowers cost associated with employment generation and health. This 
requires establishing effective linkages between municipal bodies and the informal sector.  
 
Waste management is not only the task of local bodies, but also the responsibility of every 
citizen. Involvement of private organizations and non-profit organizations is also essential to 
carry out smooth waste management flow in a city. These organizations can play an effective 
role in integrating the informal waste sector and help in making it an organized one. NGOs 
play an important part in undertaking the waste integration process. In India, SWaCH in Pune 
and Chintan in Delhi are the two successfully operating NGOs that work towards the 
improvement of the life of waste pickers. These organizations have been instrumental in 
organizing the waste picker community. Chikarmane, P (2012: 9) mentioned that SWaCH is 
the biggest initiative for integrating waste pickers in India. The waste pickers have gained 
equal footing when interacting with the local residents. The waste pickers have earned respect 
and equality when making an interaction with the local residents. Service fee have been levied 
to the residents and the SWaCH members earn through the fee collected as well as the amount 
received after selling the recyclables. With this, the incomes as well as their standard of living 
of the waste picker community have increased.  SWaCH members have more stable incomes 
in comparison to other waste pickers and that too, despite working for lesser hours. 
 
Taking another example of Bangalore city where the informal sector has got very little 
recognition, efforts have been made by Bruhat Bangalore Mahanagara Palike (BBMP) to 
integrate the informal waste sector with the support of seven institutions. These organizations 
included Red Lacre, Waste Wise Trust, Radio Active CR 90.4 MHZ, Namana Foundation, 
Divya Jyoti Trust and Gilgal Charitable Trust. An effort was made to understand the ground 
realities and challenges of organizing the informal sector. In 2011, the combined efforts of all 
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the involved partners initiated the formation of waste-picker-itinerant buyer membership 
based organization called Hasiru Dala (Chandran, P. 2016: 5). A process was followed where 
BBMP appointed the Technical Advisor and the Chief Engineer of Environmental Cell as the 
nodal officer for listing. Hasiru Dala offered technical know-how. A budget was allocated for 
printing registration forms, data entry and formation of a database and the preparation of 
identity cards for waste pickers. A deadline was fixed by BBMP to complete 5,000 
registrations by 2012.  
 
Apart from NGOs, Private firms also play an important role in organizing and managing the 
solid waste sector, which faces issues with increasing urbanization and high population 
density. Aggarwal, (2015:120) mentioned in his research that there is a strong need for private 
sector participation in waste management, but there is also a risk of lack of transparency, 
doubt of commercial failure leading to disturbances in public services or lack of cooperation 
between involved stakeholders. In Chennai, Onyx took the step towards waste management. 
The role of these private firms must be extended to not only waste collection and dumping but 
also towards composting and recycling waste. Nevertheless, the public private partnerships 
(PPP) involving integration of informal workers will help improve the scope of waste 
management activities and create new opportunities for employment. Below mentioned are 
certain theories that will aid in analyzing effective PPP in SWM. Ahmed S.A. and Ali M. 
(2004: 472) mentioned certain theories pertaining to the PPP sector in context to SWM.  
 
i. Sociological Theories 
 
The sociological theories include both functionalism and general systems theory. As per the 
functionalism theory, both public and private partners in SWM are interdependent on each 
other while carrying out their specialized function in MSWM. The general systems theory 
states that in order for the PPP model to run smoothly it is important to clearly define the 
individual role of the public and private organizations involved in PPP. This is very important 
for a sustainable partnership.   
 
ii. Economic Theories 
 
As per the economic theories, it has been stated that providing efficient waste management 
services is essential and profit cannot be the sole motive behind these services. Therefore, the 
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role of government or public enterprises cannot be completely ruled out of waste 
management sector. The focus should thus be on minimizing the cost involved and 
maximizing the resource utilization, while maintaining the best possible service quality. 
Establishment of PPP can be one such opportunity that combines the effectiveness of both 
the private as well as the public sector. 
 
iii. Management Theories 
 
The major sectors- public, private and non-profit exists parallel to each other in the society. 
Each of these sectors has their own relevance. Earlier these organizations used to restrict 
themselves in their own sphere of activities, but with time it has been realized that working 
in cooperation with each other can create much more value. Thus, there has been a shift from 
win-lose perspective to win-win perspective and the formation of PPP comes into existence. 
The management theory states that forming alliances and collaborating with organizations 
for better competitive advantage can meet specific strategic needs. Strengthening the role of 
the PPP in waste management can support efficient MSWM by adopting the above-
mentioned theory.  
 
2.7 Futuristic approach of waste management in India 
 
In order to create a successful and sustainable municipal waste management structure in India, 
it is crucial to dedicate required funds and implement latest technology towards it. Saini, S. et. 
al. (2012: 407) states that MSW in India is of non-hazardous and non-industrial solid form. 
Due to unavailability of land for disposal of the waste generated and use of unorganized ways 
to dispose off the MSW waste, landfilling should be restricted only to non-biodegradable, and 
other wastes that cannot be recycled. By using inappropriate ways of disposal, India is losing 
prospective organic resources for energy generation. Thus, it becomes essential to harness the 
stored energy in the organic MSW. It is suggested by their study, that the WTE model can be 
implemented in India because it can bring huge volume reductions (80-90%). Also the 
utilization of waste can be done on a daily basis, the processes involved being pathogen free 
and adoption of different technologies for different types of waste can be taken care of. The 
paper analyses different biomethanation and incineration based technologies as per Indian 
scenarios and concludes that there is potential to generate approximately 3,000 MW of energy 
from MSW in India by the year 2020. The authors also mention that India urgently needs a 
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separate policy to implement WTE from MSW.  
 
The draft report by TERI states that recycling is an important step in waste management. This 
helps to not only reduce waste volumes, but also avoid the over exploitation of resources. The 
report mentions that out of total waste generated in India 55% is organic in nature, 15% is 
recyclable and the rest is residual waste (TERI, 2015: 24). Thus, the waste has high potential 
to be treated and re-utilized. Composting can be used for managing organic waste while 
recyclable waste can be used for material recovery. In India, plastic and paper are the most 
recycled products. The process of recycling waste through material recovery is carried out by 
the informal waste sector in India.  
 
Wilson, D. C. et. al., (2006: 798) mentioned that informal waste recycling is a task performed 
by the marginalized and poor social groups who resort to waste picking for earning a 
livelihood.  The waste pickers are most vulnerable, as they do not have any organized 
support. By organizing and offering formal training to informal waste recyclers, it can be an 
effective way to upgrade their ability to add value to recycled material. By forming 
associations their position can also be enhanced. Also, informal sector provides economic 
benefits such as an abundant supply of work force and ability to provide a steady supply of 
raw materials by supplying recovered waste material to manufacturing units. It is clear that 
the informal waste sector is essential to carry out the recycling process smoothly and 
effectively.  
 
In a report by Chintan (2007: 53) it is mentioned that the work of the informal recycling 
sector requires the implementation of a sound policy if issues such as poverty eradication and 
optimization of resources are to be managed appropriately. There is a need to strengthen the 
sector in such a way that it does not bear health and other related costs that it is currently 
bearing. Access to waste while recycling must be made safe and secure for the recyclers. The 
report provides policy guidelines, some of which are mentioned here: 
 
i. From waste pickers to re-processors, the policy must focus on all; 
ii. The policy should support the smooth functioning of the recycle sector by providing 
adequate flexibility; 
iii. Opinions of recyclers must be taken while formulating the policies; 
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iv. Organizing the informal waste sector in order to help them avail full benefits of such 
policies; 
v. Appropriate recognition for the work of the informal sector; 
vi. Waste pickers must possess the first right to access the waste, etc.  
 
2.8 Conclusion 
 
The literature reviewed in this thesis gives a detailed scenario of MSWM in India and what 
are the challenges faced by the governing authorities in terms of managing both the formal 
and informal sector. The informal sector is an integral part of waste management in India and 
the formal sector of MSW cannot function in isolation with this sector. The inclusion of the 
informal waste sector, which majorly comprises of the waste pickers, is an effective way to 
manage waste both economically as well as environmentally. The theoretical and practical 
factors such as empowering the involved parties, the waste picker community, in waste 
management, mentioned in this review indicate that public-private partnerships in the form of 
PPPs can hold good potential for managing the SWM sector in developing nations such as 
India. However, there are certain disadvantages attached to the model. Partnerships can be 
effective only when there is incentive for the parties involved in the waste management 
process. These incentives can be in the form of financial benefits or social status too.  
 
India can opt for alternative ways, such as strengthening the recycling sector and the informal 
waste sector to manage waste by upgrading the present system of waste management. 
Adequate awareness among the public is required to help the governing bodies carry out 
effective waste management. In order to minimize the quantity of waste to be disposed, 
segregation of waste at source and recycling of waste can be highly effective. Role of NGOs 
is also essential in the organization of the informal waste sector that will ultimately lead to 
effective waste management. The study also mentions reasons for the inability of these NGOs 
and other private organizations to achieve the desired goals of MSW. The informal waste 
sector is crucial in managing the solid waste generated in an economy by segregating the 
recyclable waste from total waste generated and thus saving the government huge sums of 
money which would otherwise have to be spent for disposing and treating that waste. The 
inclusion of the informal waste sector has been proposed as an effective way to tackle large 
quantities of recyclable waste generated every day. Also, the path of MSW to energy can be 
chosen as the future roadmap to achieve effective solid waste management in India.  
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3. The Municipal Solid Waste Management in India 
 Formal and Informal Sector 
 
3.1 Introduction 
 
Waste generation and management are majorly linked to rise in population, economic 
developments and altering lifestyles. The local municipal bodies and other private agencies 
that are a part of the formal solid waste management system mainly undertake the task of 
waste management in India. As per the Indian Constitution, the responsibility of managing the 
waste is to be fulfilled by the state. These formal bodies perform the task of waste collection, 
storage (primary and secondary), transportation and appropriate disposal. Apart from these 
government and private agencies, the informal waste sector plays an integral role in the entire 
waste management system by contributing largely in the process of recycling of waste 
dumped in different locations of the city. There are some community based organizations 
(CBOs) and non-government organizations (NGOs) too that participate in the waste 
management function. 
 
3.2 The Formal Waste Management System 
 
The waste management in India involves the role of a number of stakeholders with their own 
interest levels. These stakeholders include the consumers, municipal authorities and waste 
pickers. Though all these play an effective role in shaping the nation’s waste management 
system, the ultimate responsibility lies with the municipal bodies. It is important to 
understand the nature, organization and function of these stakeholders and clearly mention 
their responsibilities they have in structuring the waste management in the nation. This is 
essential to establish an effective and efficient waste management process. 
 
In the formal system, the SWM department of the municipal corporation is responsible for 
providing conservancy operations in the city. The municipal corporation is headed by a mayor 
who presides over councilors elected from each ward in the city. Both mayor and elected 
representatives form management committee and along with commissioner and additional 
commissioner, they are responsible for taking policy level decision. The committees decide 
on various issues affecting the life of the citizens. The administrative structure of Municipal 
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Corporation includes departments, such as health, civic work, transport, water supply and 
education etc. The municipal commissioner, who has the signing power, heads the 
administrative staff  (Fig 4).  	  
 
 
Assistant Commissioner (AC, Health and Sanitation) 
 
 
Chief Medical Officer Health 
 
 
 
Deputy Executive Engineer     Assistant Medical Officer           Statistical Officer 
     
 
Assistant Executive Engineer, Deputy Health Officer, Sanitation Superintendent, Sanitary  
                                        (One for each Zone) 
 
 
Sanitary Officer, Sanitary Inspector, Sanitary Sub Inspector, Sanitary Supervisor 
      (One for each Ward) 
 
    Sanitary Workers 
 
Figure 4.  Administrative Structure of Municipal Corporation  
Source: Author; Note: The basic structure of Municipal Corporation in each state of India is same, but detailed 
structure can vary from state to state. The organization can be more complex depending on the state laws. 
 
The government appoints municipal commissioner to implement all the decisions of the 
municipal corporation and preparation of the annual budget. The additional commissioner 
(AC-health and sanitation) oversees the working of the waste management system. 
Underneath the AC-health and sanitation is the chief medical officer of health and a deputy 
executive engineer. While the later assist AC to manage the entire system, the former takes 
care of all the day-to-day operations in the sanitary wards. Each of the sanitary wards has 
sanitary supervisor who oversees the work of sanitary workers. The field staff constitutes 
large number of sanitary workers, who do the actual work of providing the civic service. They 
are appointed to sweep the streets, waste collection and transport. The municipal corporation 
works on a large scale and requires lot of money to discharge all its functions properly. 
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Various taxes such as property tax, entertainment tax, and pilgrimage tax contribute to its 
income, in addition to financial assistance and grants from the state government.  
 
3.2.1 Formal Waste Management- Methods and Techniques for Waste Collection, 
Transportation and Disposal 
 
3.2.1.1 Waste Collection and Segregation 
 
The management and disposal of waste generated in India is primarily managed by  the 
municipality or ULBs for which these bodies follow practices such as waste collection, waste 
segregation, storage, transportation and then disposal. The municipal bodies follow various 
methods and techniques to collect and dispose off the collected waste. These methods and 
techniques together comprise of the concept of waste management. Since India lacks a strong 
waste segregation policy, the maximum part of the population follows a mixed waste disposal 
method rather than segregating waste at the point of source (Mukherjee and Chakraborty, 
2012). The process of waste segregation is mainly performed by the informal sector instead of 
the waste generators. The waste is collected at source in common bins for both biodegradable 
and non-biodegradable waste. The Primary collection of waste collection and segregation 
involves following processes:  
i. Door-to-door Waste collection 
This is performed by door-to-door waste collection where waste colletors appointed by RWAs 
or private contractors goes to individual households for collecting waste material and get a 
fixed salary in return for the task (Pic 1). 
                          
Picture 1. Golden Height Appartments, Delhi            Picture 2. Pammal, Chennai 
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ii. Curbside Collection  
 
It is another method adopted for the collection of waste in which the residents leave the waste 
containers at the pavement. A truck passes and empties the container as it passes through the 
street (Pic 2, 3 and Pic 4).  
 
                                 
Picture 3. Containers at Vasant Vihar, Delhi           Picture 4. Waste Truck, Pune 
 
iii. Street Sweeping 
 
The Municipality also performs litter collection by street sweeping, which consumes 60-70% 
of the allocated budget amount (Chandrappa and Das, 2012:74). The sweeper community 
performs this task by sweeping and collecting litter from the roads through handcarts (Pic 5). 
There is a lack of efficient waste collection methods adopted by municipal authorities such as 
door-to-door collection of waste, even when it has been added in the MSW Rules (Zhu, 2008) 
(Pic 6). 
 
                               
    Picture 5. Street Sweeping, Pune               Picture 6. Open Dumping, Chennai 
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The collected waste is then taken to dump sites or to other collection points through trucks. 
The same vehicle that is responsible for collecting waste from individual bins mostly does the 
transportation of collected waste and then carries it to the disposal units (Sharhloy, et. al., 
2008: 463).  
 
3.2.1.2 Transportation: Secondary Collection 
 
The waste collected from various collection points is transported to processing units or 
disposal sites through different modes of transport. For example, in small towns bullock carts 
or tractor-trailers are used for the purpose, while Low Motor Vehicle (LMV) or lorries and 
open trucks are used in urban areas. The vehicles used for transportation of municipal waste 
are generally in very poor condition and in most cases the municipalities do not even possess 
an adequate fleet of vehicles. In 70% of the Indian cities there is a lack of adequate transport 
capacity (Unnisa and Rav 2013: 48). It is also observed that the municipalities contracted out 
private companies for transportation of waste in spite of owning surplus trucks (Anand  
2010: 141). For example, the Bangalore Municipal Corporation, or Bruhat Bangalore 
Mahanagara Palike (BBMP) spends about US $4 billion (Rs 400 crore) annually for the 
transportation of 4,500 tonnes of waste generated daily in nearly 500 trucks from the city to 
the landfill sites (Deccan Herald, 2012). According to Bangalore city councilor, among the 93 
wards, the private contrators are involved in solid waste management in 79 wards. The 
involvement of old private contrators is in violation of the High Court’s directive to BBMP, 
which was given in in September 2013 to ensure that the contracts with the mafia (old private 
contractors) are scrapped (Hindu, 2014).  
 
3.2.1.3 Waste disposal 
 
In India, different methods help to treat the waste collected at various disposal sites, but the 
open dumping or landfilling remains the most prevalent practice used for waste disposal. 
Composting and waste-to-energy (WTE) are among the latest techniques that are being 
adopted in India as innovative waste disposal methods. These methods have proven their 
efficiency in developed countries, but in India due to financial viability and sustainability, 
these are yet to establish themselves (Sharhloy, M, et. al., 2008: 463). Different methods for 
waste disposal being adopted in India are mentioned below.  
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i. Landfilling 
 
Landfilling in most parts of the country is done without following sanitary ways of landfilling, 
resulting in uncontrolled and poorly managed waste dumping. In Indian cities and towns more 
than 90% of MSW is directly disposed off on land (Sharholy, M. et. al., 2008: 463).  Since 
India is largely dependent on landfilling as a primary method of disposal, it is essential to 
ensure that the sanitary process of landfilling is being followed (Sharholy, M. et. al., 2008: 
463).  
 
Dumping waste in many coastal areas has resulted in heavy metals being discharged into the 
waters. The waste being landfilled near coastal areas affects the water and pollutes it. When 
pollutants enter the water they make it toxic and hazardous for marine life. In the Ennore port 
in Chennai, water quality report of the water collected from the port stated that the water 
contained high amounts of ammonia, petrocarbon and high nitrite. It was a result of heavy 
commercialization and industrialization near the port and also presence of high number of 
domestic dwellings (Duraisamy, A., Latha, S. 2011: 260).   
 
In metro cities such as Delhi, where there is already a shortage of land, there is no space for 
landfilling and thus MSW is majorly disposed in low-lying areas surrounding the city, leading 
to unhygienic dumping of waste. Since there is no segregation policy in place, therefore, all 
sorts of waste, including the harmful waste from hospitals also find their way to these 
common disposal sites. It is often seen that industrial waste is also dumped in same locations 
as the domestic waste (Sharholy, M. et. al., 2008: 463). Sanitary landfilling is found to be the 
most recommended way of waste disposal since all other options of disposal leave some 
residue, which ultimately must be landfilled. In spite of such benefits sanitary landfilling is 
not common in India due to lack of relevant resources, for example, scarcity of land, lack of 
technology used for sanitary landfill and thus recycling waste becomes an essential step for 
conducting effective waste management.  
 
ii. Thermal Treatment Methods  
Thermal treatment methods use heat energy to dispose off MSW. The process is performed 
under controlled conditions and involves complete combustion of solid waste.  
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a. Incineration 
 
This method is not very popular in India. In Delhi the first incineration plant was constructed 
at Timarpur but the plant went out of operation after 6 months and was shut down due to poor 
performance. Some other small cities have set up small incinerators to burn hospital waste. 
Another plant was constructed at the Bhabha Atomic Research Centre (BARC), Trombay 
(near Mumbai) which was only for burning of institutional waste, majorly paper (Sharholy, M. 
2008: 464).  
 
b. Gasification Technology 
 
India has very few gasification plants in operation, which are mainly used for burning of agro-
residue, sawmill dust and waste from forests. In India, there are two different gasification 
units in operation. NERIFIER gasification unit in Rajasthan was established by Navreet 
Energy Research and Information (NERI). It is involved into the burning of agro-waste, saw 
dust waste and forest waste. The second unit is located in Delhi at Gaul Pahari Campus and 
was established by the Tata Energy Research Institute (TERI) (Sharholy, M. et al., 2008: 465).  
 
c. RDF Plants 
 
Refuse Derived Fuel (RDF) is a method in which improved solid fuel or pellets are produced 
from MSW. In India, there are many RDF plants in operation in locations such as Hyderabad, 
Vijaywada and Guntur. RDF is another promising method, which can be used for producing 
power along with reducing the burden on landfills. The RDF Plant in Hyderabad started in 
1991 and is located near the Golconda Dumping ground. The plant has a capacity of 1,000 
tonnes/ day, but is currently running at a capacity of 70 tonnes/ day. The plant produces 210 
tonnes of fluff and pellets each day, which is used for power production (Sharholy, M. et al., 
2008: 465).  
 
The thermal methods can be used for reduction of both volume and mass of the waste, apart 
from recovering metals (Taherzadeh, M. J. and Rechards, T., 2016: 166). Thus, they are 
widely used in developed countries for waste disposal. However, the processes such as 
incineration is a difficult option for developing countries like India due to lack of financial 
and technological resources, the high moisture content of the wastes, low quantity of 
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combustible material as well as the high cost of processing and difficulties in maintaining the 
required operating conditions.  
 
The government faces opposition from environmental NGOs and the public in general 
concerning harmful emission from the incineration plants and loss of job opportunities by the 
informal workers for recycling. However, in 2016, MoEF has notified new MSW Rules, 2016 
which have replaced MSW Rules, 2000. The new rules encouraged the use of incineration and 
other technologies for disposal of MSW (MoEF, 2016). The Government attempts to reduce 
burden on landfill by use of these thermal methods. 
 
3.2.2 Recycling and Recovery of Municipal Solid Waste 
Recycling of organic waste is essential in order to fight problems such as scarcity of resources 
and fast depleting natural reserves. In addition, recycling is environmentally and 
economically beneficial option for waste management (Sharholy, M et. al. 2008: 463). It is 
important to perform segregation, decomposition and stabilization of organic waste in a 
guided manner, else it would lead to unpleasant odors and will serve as a host to a variety of 
insects and pests, which are the agents of spreading illness. 
For example, Delhi inhabitants have been a victim of Dengue fever for many past decades. 
This fever is transmitted to humans by the biting of insects that breed on unhygienic places. 
Factors such as lack of sanitation facilities, ineffective mosquito control, population growth 
and increasing urbanization have led to rise in the number of Dengue cases over the years. 
Since 2006 Delhi has reported more than 15,000 cases and 60 deaths because of Dengue 
(CDDEP, 2016).  
3.2.2.1 Methods for Recycling of Organic Waste 
Recycling of organic waste can be done by following the below mentioned ways: 
i. Aerobic composting 
 
In India, manual composting is carried out in small urban areas while mechanical composting 
plants are set up in bigger cities. Composting can reduce waste to 50-85% (Sharholy, M. et. al 
2008: 463). Many mechanical composting plants were set up in cities such as Delhi, Mumbai, 
Bangalore and Kanpur. The MSW composting center at Indore is a popular name for 
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describing composting process. The Monica Processing Plant in Indore is actively involved 
into waste management by sorting and shredding waste and also performs recycling activities 
such as resource recovery and composting processes. They use the latest equipment and 
systems for conducting aerobic composting in their plant.  
 
ii. Vermicomposting 
 
Cities such as Faridabad, Mumbai, Hyderabad and Bangalore have adopted this method. It 
increases soil fertility and the quality of compost is superior to aerobic composting (Pic 7). 
M.R. Morarka-GDC Rural Research Foundation in Mumbai is actively involved in the 
carrying the process of vermicomposting and is providing technical know-how about the 
procedure to over 300 agripreneurs every year.  
 
                      
  Picture 7. Vermicomposting, Exnora        Picture 8. Biogas Palnt by Exnora, Chennai 
 
iii. Anaerobic Digestion 
 
In India, the government is looking forward to adopting biomethanation technology as an 
alternative source of energy by using industrial, agricultural and domestic waste. It can be 
done on a small scale without requirement of any external power source (Pic 8). Various 
programmes for biomethanation of MSW, yard waste and vegetable waste are under planning 
for some cities such as Delhi, Bangalore and Lucknow (Sharholy, M., et. al., 2008: 464). 
 
3.2.2.2 Recovery of Recyclable from MSW 
In this method of MSW management, materials such as paper, plastic, glass, ferrous and non-
ferrous objects found in MSW are recovered and made fit for reuse. Around 13% to 20% of 
MSW is suitable for recycling (CPCB, 1997; Sharholy, M. et. al. 2008: 465). In India, the 
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informal sector plays an important role in the recovery of recyclable material as compared to 
the government, who plays a very minor role.  
In 1991, in India 40-80% of plastic is recycled in comparison to only 10-15% in developed 
nations, on the other hand, paper recycled was only 14% in contrast to 37% of global paper 
recovery (Pappu, et. al. 2007: 2311). Rag pickers work day and night to collect recyclables 
from the waste thrown on streets, in bins and from dump sites.  
In Delhi, waste pickers handle around 17% of waste, while in Bangalore 15% of waste is 
prevented from going to dumpsites due to waste segregation done by rag pickers (Agarwal, et. 
al., 2005: 73). It has been observed that the municipalities and local agencies ineffectively 
manage the basic responsibility of waste management. Problems such as inability to safely 
waste disposal, organizational inefficiency and insufficient funds and resources have 
surrounded the formal waste sector. The main features of solid waste management practices in 
India are summarized in Table 3. 
S. No Activity Observation of Waste Management Activity in India 
1 Source Reduction Some discussion of source reduction, but rarely incorporated into an 
organized programme. 
2 Collection  Improved service and increased collection from residential areas. 
Collection rate varies between 50 to 80 %. 
3 Recycling Informal sector  primarily involved and Recycling markets, which are 
not well regulated. 
4 Composting  Large composting plants are not common due to contamination (little 
waste separation) and lack of proper marketing. 
5 Incineration Mostly failed, Only few incinerators are working 
6 Landfilling and 
Dumping 
Uncontrolled open dumps 
 
Table 3. The main features of Solid Waste Management Practices in India  
Source: Derived from World Bank, 2012: 5; Note: Recognizing each region and municipality has its own unique 
site-specific situations; general observations for India are outlined in Table 3. 
 
	  
46	  
3.3 The Informal Waste Management Sector 
 
In the current scenario of Indian MSWM, it is estimated that about 1% of the population in 
the urban sector actively performs the role of informal recycling (GTZ 2010: 9). The 
extensive network of informal stakeholders in the process collect wastes such as paper, 
plastics, metals, glass, textiles etc and reintroduce the product in the recycling stream (Fig. 5). 
The informal sector diverts a considerable quantity of resources from the waste stream. In 
India, out of 42 million MT of waste generated annually, 4 million MT are retrieved for 
recycling due to informal workers (UNDP, 2014: 139).  
Figure 5. Role of informal sector in material cycle 
Source: Author 
 
The structure of the informal waste recycling sector is in the form of a pyramid, which has 
different levels of workers, traders, small businesses and enterprises interlinked with each 
other in a variety of exchange relationships (Fig 6).  
 
Figure 6. Pyramid of Informal Waste Recycling in Pune  
Source: SwaCH:2015, Chikarmane and Narayan: 2012 Note: The figures are based on a KKPKP study in 2000.	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The informal sector is unregulated and labor intensive. The market exchange of scrap 
commodities is more socially regulated rather than regulated by government (Chikarmane and 
Narayan: 2012). The informal network, works through reputation, verbal contract and 
repeated transactions in cash. The employers of the informal sector are difficult to identify 
and most transactions being of cash, are not visible in government accounts. The credit 
market is tied to product market, all the way between layers of the pyramid. Scrap collection 
is the first stage of recycling and is undertaken by two groups: waste pickers and itinerant 
buyers.                        	 	 	 	 	   
                                                 
 Picture 9. Waste Pickers, Pune               Picture10. Interaction with waste pickers 
 
Waste pickers, numerically the largest group, lie at the base of the pyramid and are engaged in 
collecting waste from municipal bins and landfill. The waste pickers are actually the persons 
who are responsible for collecting recyclable material (Pic 9 and 10). A large number of waste 
pickers employed are either women or children who are also illiterate and unskilled.  Their 
job is to collect waste from open dumps and landfills and then selling them to waste dealers at 
a very low price.  
 
Marginally above them are itinerant buyers who purchase small quantity of scrap from 
households, offices and shops. These recyclable items are then sold to the other middlemen 
such as scrap dealers and waste collectors, who occupies the position in-between the waste 
pickers and re-processors. There are different levels of traders, including retailers, stockiest 
and wholesalers operating between waste pickers and re-processors. The registered re-
processors and remanufactures are on the top of recycling pyramid. At this point the scrap 
commodity is highly segregated and in bulk volume, which is easily sold to formal factories 
and even to multinationals.  
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3.3.1 Size and Significance of Informal Workers 
 
In India estimating the size of informal waste pickers is not an easy task. A large number of 
waste pickers scavenge through the waste to earn a living in big and small cities across India. 
These waste pickers are highly unorganized and there is no formal data on the actual number 
of this sector.  However, as per a study conducted in 2010, there are 1.5 million waste 
pickers in India (Witson, A. 2014). Some cities have a record of the number of waste pickers. 
For example, in Ahmedabad the number is estimated to be around 30,000 while Gujrat seems 
to have over 100,000 waste pickers across the state (WIEGO, 2017). In Delhi alone the 
number of waste pickers is 100,000 (Agarwal, et. al. 2005: 73). These are mere estimations 
and getting actual figures would be a shock for the Indian society.  
 
The informal sector contributes significantly to local economies, public health and safety and 
environmental sustainability. The informal segment of MSW management in fact fulfills the 
most important task of waste segregation in India. People adopt the profession of a waste 
picker as it does not require possessing any specific skills and also it is a quick way to earn 
money. According to Recycling Responsibility Report a waste picker earns between US $0.7 
to US $1.2/day (Shristi, 2002). This profession also offers protection of natural resources and 
the environment as a whole by collecting, sorting, trading and at times by even processing the 
collected waste. Since the Municipal bodies are unable to carry out doorstep waste collection 
process and also there is a lack of awareness among citizens about waste segregation at 
source, the role of waste pickers becomes crucial (Gerdes and Gunsilius, 2010: 20).  
 
In Delhi alone the number of waste pickers is more than 100,000 and the average waste 
collected by each one of them comes to 10 to 15kg each day. Out of the total waste generated 
in Delhi, 17 % of waste is managed by rag pickers who not only collect but segregate and 
transport this waste without costing it to the government. Thus, this informal handling of 
waste helps the government to save Rs 600,000 (US $9,025) on daily basis (Sharholy, M. et al 
2008: 465). The situation is similar in Bangalore, where every day 15 % of waste is saved 
from going to dumpsites because the waste pickers do this segregation before the waste is 
taken for disposal sites (Sharholy, M. et al 2008: 466). In Pune also the government is able to 
save Rs 9 million (US $135,370) each year on account of work done by waste pickers at their 
end. (Sharholy, M. et. al., 2008: 466).  In places such as Hyderabad, where the private sector 
participation is higher the cost of MSWM per ton is less than those areas which are covered 
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by municipality alone. Thus, it can be assumed that community participation in waste 
management costs less and thus by involving informal community in waste management 
many marginalized people can get a good means of livelihood.  
 
In Mumbai, some interesting figures have come out for MSWM. The per ton cost of MSWM 
in Mumbai was US $35 with Public Private Partnership (cooperation among informal private 
parties such as CBOs and NGOs with local government) , US $41 when the task was done by 
formal private sector companies and US $44 when only the municipality was involved in 
carrying out the functions of MSWM (Rathi, S. 2006: 1192). All these numbers suggest that 
community participation is cheaper than private or municipality when it comes to MSWM. 
The role of the informal sector is of high importance as it acts as a source of income for 
hundreds of thousands of people who live a marginalized living. By undertaking the practice 
of informal waste picking, environmental costs are reduced to a certain level and it also helps 
tackle capacity issues at the dump sites. Informal waste picking is also an excellent way to 
segregate waste, especially in India, where this act is not performed at the source point 
(Sharholy, M. et al. 2008: 465). 
3.3.2 Problems of Informal Workers 
 
In India, waste picking is not considered to be a respectable profession. Even after being a 
major part of the waste sector, the informal sector has not been socially recognized. In spite of 
their contributions, the rag pickers survive in a hostile physical and social environment 
(Medina, 2005: 2). They are socially marginalized and face problems related with low 
standard of living (Pic 11 and 12).   
 
                      
     Picture 11. Waste picker, Pune         Picture 12. Slum residence for waste pickers  
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This sector being such huge in size still suffers from poor working conditions, lack of social 
security, fear of being exposed to harmful chemicals and suffering from health issues such as 
muscular-skeletal problems and respiratory ailments (WIEGO, 2017). Scheinberg (2011: 49) 
has described the working condition of waste pickers in very explicit words: 
 
“They face injuries from dogs, rats, and other vectors, combined with chemical and 
biological health risks due to contact with toxic substances, health care wastes, fecal matter, 
body parts, used syringes and other materials in the waste stream. In the best of situations, 
pickers report ergonomic problems due to the physically taxing nature of the work, and 
psychological and social disadvantages stemming from their low social status”.   
To simply put the physical nature of the work of the waste pickers is unhygienic and 
dangerous too. They face psychological as well as social disadvantages such as low standard 
of living.  
 
There are some CBOs and NGOs active in different parts of the nation who work for the 
formalization of this ignored sector. Waste picking is the only source of income for millions 
of people living in India. They have been actively undertaking their role as segregators and 
recyclers of city waste. They are not only contributing towards city cleanliness, but also 
contribute towards protecting the environment. With some appropriate training and financial 
support, their contribution towards managing city waste can grow manifold. The waste 
pickers add efficiency to waste management system and their integration in the formal sector 
can be economically, socially, as well as environmentally beneficial. Thus, both central and 
state level acts as well policy initiative were taken by some government bodies to involve the 
informal sector to the formal system. Other than that, in India there are a number of 
regulations and laws that were established to facilitate the improvement in the current waste 
crises.  
 
3.4 Waste Management Policies in India – An overview 
 
Waste Management is essentially a task of municipal authorities in each city in India. ULBs 
are responsible for managing the solid waste generated in their respective sector. There are 
certain policies and rules that act as a framework for carrying out the task of waste 
management. The state pollution boards hold the responsibility of monitoring the compliance 
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of standards as per the specific rules. The Central Pollution Control Board performs the task 
of coordination with the state boards to check the implementation of these rules. India has 
witnessed passing of many laws and rules for managing waste. Post Independence laws were 
passed that aimed at reducing waste and pollution generation. Rules under Environment 
Protection Act (EPA) were formulated for safe waste management. The Hazardous Waste and 
Chemicals Rules (1989), the Biomedical Waste Rules (1998), the Recycled Plastic 
Manufacture and Use Rules (1999), the Municipal Solid Waste (Management and Handling) 
Rules (2000), the Batteries Rule (2001) and the Electronic Waste Rule (2011) are the rules 
formed under the EPA. However, there has been no serious implementation of these rules 
since their inception. 
 
In addition to these rules, there are various committees formed by government for improving 
the condition of solid waste management in India. For example, in 1995, a High Powered 
Committee was formed and headed by Dr. Bajaj with an aim to suggest a long-term strategy 
that would focus on collection, storage, transportation, treatment and disposal of waste with 
the help of relevant technologies such as incinerators. The committee suggested a series of 
Pilot and Research and Development Projects to support effective municipal waste 
processing. Some examples of these projects are: separation of waste at the source, recovery 
of methane gas from landfills, biodigestors for hotel and market waste, appropriate vehicle 
development and decontamination at source and disposal of hospital waste.  
 
In India there are many steps taken for the improvement of waste management, some of them 
are summarized below. 
 
3.4.1 Municipal Solid Waste Rules 
 
The Supreme Court of India has empowered the citizens by providing them the power to file a 
Public Interest Litigation (PIL) against any government body that is not performing its 
function. With respect to this, various PILs have been filed with the Supreme Court for lack 
of adequate waste management facilities. Formation of Municipal Solid Waste Management 
Rules 2000 was a result of one such PIL filed by Almitra H. Patel in 1996. However, when 
analyzed by the Planning Commission of India, it was found that compliance to waste 
management function was less than 50% and in terms of disposal, it was at a shocking level of 
1.4% (Planning Commission of India, 2014). Also, many NGOs claim that the MSW rules do 
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not have any incentive either to encourage recycling or to reduce waste while contracting the 
private firms. The informal recycling sector, which constitute a major part of waste economy 
have not been given much consideration by the court. In other words, the rules are techno 
legal rather than social legal (Mahajan, N. Judicial, 2015: 12).  
 
The Municipal Solid Waste Management and Handling Rules, 2000 was introduced by 
MoEF, Government of India, to ensure adoption of scientific waste management by laying 
focus on appropriate waste collection methods, waste segregation, use of better equipment for 
transportation, proper processing and finally, disposal and upgrading existing facilities to 
keep check on soil and ground water contamination. The rules also recommended adoption of 
various technologies related to proper disposal of waste. These included adopting changes 
such as biomethanation, gasification, WTE, RDF and sanitary landfills. Also, the municipal 
bodies will be required to submit a comprehensive annual report to the CPCB, with complete 
details about the work done in their area. All Municipal Bodies in India that are involved in 
SWM are bound to follow these rules.  
 
As per Asnani, P.U. the India Infrastructure Report (2006: 168) the compliance of these rules 
in India seems a distant dream. According to a study, mentioned in this report, undertaken to 
ascertain the compliance of MSM rules by class I cities in India, 128 cities responded (Fig 7). 
On 1 April 2004, it was seen that there was no significant progress in terms of waste 
processing and construction of sanitary landfills and only one third compliance had taken 
place in the remaining five points out of the seven points that formed the MSW Rules, 2000.  
 
 
Figure 7. Status of compliance of MSW Rules 2000 by Class I cities as on April 2004 
Source: Asnani, 2006 
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Even after so many years of passing of the MSWM Rule, the level of compliance has been 
reported at 9 % only for mandatory processing (Gupta et. al 2007: 219). The current status of 
SWM mentions that there are no major metros having a significant level of SWM into 
processing. All major metros and major cities are facing the overburden of excessive waste 
generation. In this regard Bhada (2005: 2) stated in her paper that WTE can be implemented 
as a single solution provider for two major problems; overflowing garbage and shortage of 
land while benefiting the city with energy provision during peak demand hours. 
 
The MSW Rules, 2000 were revised in 2015 to ensure the practice of solid waste management 
is done effectively. The Government notified new MSW rules in 2016, which promoted more 
use of WTE and RDF plants. However, the rules have been criticized for not having anything 
new to offer and there is hardly any learning from past experience. There are certain gaps in 
these rules, which Mani, S and Singh, S (2016: 156) have mentioned in their paper. They state 
that though Draft MSW Rules, 2015 mentioned about separation of waste into dry, wet, 
construction and demolition and hazardous waste but a separate category for sanitary waste 
was found missing. Also the need for adopting a GPS or GIS tracking system for trucks 
carrying separated waste needs to be focused. The issue of synchronization of secondary 
storage containers and vehicles with transportation is made difficult due to traffic congestion 
and this needs to be addressed. The authors suggest emphasizing more on recycling and the 
formation of cooperatives by ULBs with waste collector initiatives for recycling.  
 
3.4.2 State Level Laws and Policies 
 
There are some other state level laws and policies that deal with environmental pollution 
caused by inappropriate disposal of waste. Bhagidari Yojna in Delhi focuses on involving 
people actively in state governance. The aim is to find out solutions to common civic 
problems. It expands the participation of Residents Welfare Association (RWA) and the 
Market Traders Association (MTA) in Delhi government. Under the scheme, the government 
organized workshops in the nine Revenue Districts of Delhi to understand local issues and 
find solutions to the problems faced by the residents including waste management issues.   
 
The Delhi Degradable Plastic Bag (Manufacture, Sales and Usage) and Garbage (Control) 
Act, 2000, was introduced to reduce usage of plastic bags, avoid contamination of food when 
carried in plastic bags, to avoid throwing or depositing of non-biodegradable waste on roads, 
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sewers or open public places. Apart from this, Uttar Pradesh Municipal Corporation Act 1959, 
Delhi Municipal Corporation Act 1959 and Karnataka Municipal Corporation Act 1976 were 
also formed to ensure proper MSW disposal but were unable to provide the desired level of 
services. Due to a series of problems, these acts have not been able to perform effectively in 
the area of MSWM (Sharholy, M. et. al., 2008: 466). 
 
In 2014, Planning Commission of India made a report stating that in 128 cities except 
sweeping and transportation, compliance of other policies was not even 50 %, while in case of 
disposal, it was at a depressing level of 1.4 % only (Planning Commission of India, 2014). 
Also out of all States and Union Territories only 22 of them had disposal and processing 
facility in place, while the remaining States or Union Territories had not even taken any effort 
till 2013. As stated by Joseph, (2012: 76) the reasons for such noncompliance of policies are 
lack of awareness, motivation and education sources among the public, no support to local 
bodies from households in waste segregation, lack of basic transport vehicle for collection and 
disposal of waste. In addition, the municipality is inefficient in providing the waste service 
due to lack of segregation equipment such as automatic segregators, which help to reduce 
time and labour cost largely, inadequate financial resources, lack of skills and technical 
knowledge by local bodies, scarcity of manpower for carrying out the task of treatment and 
disposal of waste and lack of appropriate disposal sites.  
 
3.4.3 Swachh Bharat Mission 
 
Prime Minister Narendra Modi started the Swach Bharat Abhiyan in 2014 that aims at making 
India a clean place to live. The mission has turned into a National Movement as the Prime 
Minister has requested participation of people in making ‘Clean India’. The government 
focused on building toilets and waste management in urban areas. In the rural sector, the 
government is providing funds to Gram Panchayats for Solid and Liquid Waste Management. 
Singh, V.V. (2016: 103) mentioned in his study on the Swachh Bharat Mission (SBM) as this 
policy to be a great initiative for making India a clean nation. The author states that success of 
this campaign is not only the duty of the government, but of each and every citizen. The 
campaign has created a change in the life of the Indians and has also boosted the nation’s 
reputation. In an article published in the Indian Express (2015), SWM has geared up its work 
in various parts of the nation. As against the target of constructing 2.5 milllion household 
toilets till March 2016, construction of 1.64 million toilets has already been taken up, while 
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0.46 million have already been constructed. The SBM undertakes SWM as a crucial part of its 
mission of making clean India. The generation of power from garbage is a significant step 
taken under SBM and for its implementation six WTE plants will be installed with a capacity 
of 74MW (the Economic Times, 2015). The two plants will be in Delhi, one each in Jabalpur, 
Hyderabad, Nalgonda and Chennai. In order to make SWM a viable project, a proposal to 
provide market development assistance has been forwarded and the government will make it 
compulsory for state electricity boards to procure power from these units.  
 
Apart from initiatives taken by the government, the paper by Aggarwal, R. et. al., (2015: 120) 
states that there is a strong need for participation of private sector in waste management, but 
this also comes along with its own level of risks such as lack of transparency, commercial 
failure leading to disturbance of public services and lack of cooperation between stakeholders. 
Aggarwal also mentions that recycling is the most suitable option for managing waste in 
developing nations, both in terms of employment generation for unskilled workers and low 
investment requirement. Though there is a lack of appropriate legal and financial framework 
by public agencies for informal waste sector, it has been understood that the informal sector 
offers invaluable services to a large part of society for waste management. Developing 
alliances between private-private, private-public or private-public-community enterprises can 
be taken as future policy options by the policy makers.  
 
3.4.4 Regulations and Policies on integration of Informal Sector 
 
There are local governments in India and other nations, who encouraged waste picker 
cooperatives in order to reduce the collection cost and to organize waste pickers, making 
waste pickers get more revenue for their efforts. There are certain progressive policies and 
regulations that support such good practices. Chintan, in its booklet on waste rules in India 
mentions a number of rules and policies that encourages the integration of waste pickers and 
iterate buyers as a part of waste handling in ULBs and the municipality.  
 
‘Plastic Waste Management and Handling Rules, 2011’ is a step taken towards formalization 
of the informal sector. Under Section 6 (c) of this rule, it is made compulsory for all Urban 
Local Bodies to work in coordination with all those involved in solid waste management, 
inclusive of the waste pickers. The rules are covered under Section 3, 6 and 25 of the 
Environment Protection Act, 1986. Further, the Electronic Waste (Management and 
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Handling) Rules, 2011 encourages to include the informal sector by emphasizing that 
informal associations can also act as collection centers for electronic waste.  
 
Government order by states such as Maharashtra (Government Circular No: Ghakavya 1001/ 
Pra. Kra 546/ Papu-22 Mantralaya Mumbai : 5 January, 2002) and Madhya Pradesh (Bhopal 
Municipal Corporation Order (433/GO/2011) dated 4th January, 2011) facilitates the 
involvement of waste pickers for door -to -door collection by organizing them through NGOs 
and CBOs. Apart from this, a draft manual on municipal solid waste management by the 
central government prescribed a decentralized system in which rag pickers are organized in a 
legally recognized membership based association with the help of NGOs and SHGs (MoUD, 
2014: 12).  
 
As a result of these rules, the role of waste pickers and PPPs became crucial in the 
improvement of SWM. PPPs or Civil society participation is a form of informal privatization, 
in which the failure of public services leads private bodies or communities to step in (Batley, 
1996: 731). The PPPs have involved themselves into activities such as door-to-door collection 
of solid waste, street sweeping, and in some cases transportation of waste for treatment and 
disposal. Through appropriate monitoring, PPPs aim at working efficiently and innovatively 
to improve the level of services in accordance with health and environment safety. 
 
In Chennai since the Greater Chennai Corporation was unable to cope with the growing 
volume of waste generated from rapid urbanization, the performance of municipality in 
providing waste service deteriorated. At this point, Exnora in cooperation with the 
municipality formed innovative groups called Civic Exnoras for better segregation and 
collection of waste and to bring overall improvements in solid waste management services in 
certain residential areas. Vittal estimates that over the 14 years 1989 to 2003, Exnora 
organizations contributed US $3493 million to urban sanitation and that almost 4.5 million 
people benefitted from its 17,000 street chapters or groups (2004: 107).  
 
In Maharashtra, the government declared organizing the unorganized waste pickers with the 
help of non-government organizations and register a cooperative for them (Chikarmane and 
Narayan, 2012: 63). In Pune, the Project SWaCH for Empowerment of Waste Pickers of the 
Women’s University was the first body to issue identity cards to waste pickers. It also took 
effective steps in promoting waste segregation at source and also involved waste pickers in 
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door-to-door waste collection.  
 
Taking this as an example, Mumbai and other cities of Maharashtra also issued identity cards 
to waste pickers and allotted them responsibilities such as door-to-door collection, formed 
cooperatives of waste pickers and took initiatives that strengthened their existence. The 
initiatives include Slum Adoption Scheme, 2001 that addressed solid waste management 
issues in the slums of Mumbai and Parisar Vikas program, an initiative of Stree Mukti 
Sanghtana, a Mumbai based NGO, that organizes and trains women waste pickers. The Self 
Employed Women’s Association (SEWA) has taken up the task of collecting waste from 
doorstep in cities such as Vejlapur and Gandhinagar near Ahmedabad. Through their 
initiative, they have been able to provide employment to 500 waste pickers.  
 
It is evident that in India there are a number of regulations and policies that aim to recognize 
and legitimize the work of informal sector workers, which leads to further promotion of 
organized recycling. It not only helps in uplifting of the underprivileged but also ensures 
economically and environmentally beneficial conditions for the city. However, there is a lack 
of implementation of such long term policies and laws on informal sector that integrates them 
in the mainstream at a wider level.  
 
3.5 Summary 
 
The waste management system in India is found to be ineffective. The waste collected by the 
municipal bodies is mainly undertaken by offering a door-to-door collection (it is done in 
association with private or informal private organizations), curbside collection or street 
sweeping services. The waste collected is mixed waste and thus lack of segregation of waste 
at source is identified as one of the problem areas with the Indian waste management system. 
On analyzing the methods adopted by the local municipal bodies, it was derived that there is a 
need to devise and implement new and efficient ways for collecting waste. The segregation of 
waste is also an underlined concern that hinders the performance of the solid waste 
management process.  
 
In India, out of the total waste generated, maximum part is biodegradable and thus it can be 
concluded that with the strong implementation of methods such as waste segregation at source 
and composting, a major part of waste can be disposed off in better and safer ways. Though 
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this revelation is not new as there have been instances in the past when the government has 
established composting units such as Villapilsala in Trivandrum, Kerala, which was shut 
down due to lack of effective waste collection efforts from the government (Narayana, T. 
2009: 1166). It is thus required to spread awareness among waste generators about adopting 
the practice of waste segregation at source, which will ease out and structure the waste 
collection process.  
 
The collected waste is transported to various dumping sites and the vehicles used for this 
purpose were found to be obsolete. It was also seen that the municipal bodies spent high 
amounts on hiring private company trucks for carrying out the transportation activities. The 
garbage mafia running in the form of old private contractors badly affects the waste 
management services and thus leading to ineffective service provision. Lack of adequate fleet 
of vehicles for transporting waste leads to the unnecessary flow of funds and thus diverts a 
huge amount of allocated budget towards hiring vehicles from outside. For example, the 
Bangalore Municipal Authority spent US $4 billion every year for performing transportation 
of 4500 tonnes of waste generated daily through 500 trucks from city to landfills (Deccan 
Herald, 2012).  
 
In spite of sanitary landfilling being recommended as the most preferable option for waste 
disposal, Indian system lacks effective implementation due to low funds, inappropriate 
knowledge and lack of land for dumping. Indian municipal bodies, dump waste into landfill 
sites that are usually located at the outskirts of the city.  It was found that the Indian cities 
dump more than 90 % of waste directly on land. It was  concluded that Indian society is a 
victim of adopting unscientific and unhygienic ways of waste disposal that lead to land 
pollution as well as contributes in spreading illness to adjoining locality. 
 
In such a scenario, adopting effective waste recycling policy becomes essential. Another 
option determined to overcome the burden of waste disposal on dumping sites is the use of 
thermal treatment methods such as incineration and gasification. Adopting these methods also 
help in recovering metals and are highly effective in reducing waste volumes and mass. 
Implementing these methods can reduce the burden on landfills for disposing off waste. 
Bhada (2005: 2) mentioned that WTE can be adopted as a single solution to the major issue of 
overflowing garbage quantities and lack of landfilling sites. It is therefore crucial for the 
government to take necessary action that would help promote the use of thermal methods for 
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waste disposal. However, it is also observed that these methods are highly successful in 
developed nations, but are difficult to adopt in developing nation like India due to the huge 
costs involved in them.   
 
The methods such as composting and anaerobic digestion can act as the best ways to manage 
organic waste. Adoption of innovative means of waste disposal such as composting and waste 
to energy in India is found to be useful, but it is due to lack of financial viability and 
sustainability that these processes are uncommon in India. There is one view which 
emphasizes the need to allocate required funds and prepare appropriate budgets to overcome 
the scarcity of finances to use WTE (Bhada, P. 2005: 2). On the other hand it is advocated in 
this thesis that due to high component of biodegradable waste, incineration is difficult to be 
successful in India.  
 
Recycling of waste is identified as an effective solution to fight the problem of lack of land 
and constant depletion of natural resources, in particular for inorganic waste. Recovery of 
recyclable materials such as plastic, glass and paper is also helpful in managing the huge 
quantities of solid waste generated every day. By doing so huge quantities of recyclable waste 
is saved from being dumped into landfill sites. The study also revealed that there is more 
plastic waste generated in India in comparison to other developed nations while the quantity 
of recycled paper was far less than the average global percentage (Pappu et al 2007: 2311). In 
India, it is the waste pickers community, which is actively involved in carrying out the crucial 
role of collecting and segregating these recyclable waste materials. 
 
The informal community is highly active in India and they are mainly the ones that carry out 
waste collection and recycling activities across the nation. The waste picker community is 
disregarded for their contribution and are socially as well as economically at a loss. Even 
though they are majorly  involved in making city clean and also contribute towards 
environment protection, their role remains unaccounted. Formalizing informal sector means 
bringing funds generated due to waste management practice in this sector into circulation and 
also finding out the actual money spent and revenue generated by such informal activities. 
The PPPs have involved the waste pickers in different waste management functions that help 
to reduce the waste collection cost and also organize the community. Hiring them for doorstep 
waste collection has eased out the process of waste collection in various urban sectors.  
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4. Formalization of Informal Sector in Chennai, Pune and Delhi 
 
4.1 Case study of Exnora 
 
Waste management is seen as a critical issue across Indian cities. The inability of the local 
authorities to manage huge quantities of waste generated led to involvement of civic society 
groups such as Exnora in Chennai. Since 1980s Exnora has been effectively managing the 
waste on the streets of Chennai.  
 
Exnora has a two tier structure, in the first tier; Exnora International does the overall planning 
from the top level and provides technical and administrative assistance. In the second tier 
civic exnoras execute the operations at the local level (Fig 8). The organization adopts a street 
or block with 75 to 100 households and assigns a street beautifier (waste pickers employed by 
Civic Exnora) to it. The street beautifier collects the waste and sends the segregated waste for 
further processing or disposal. The conceptual framework of Civic Exnora is summarized 
below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Conceptual framework of Civic Exnora  
Source: Mahajan, N. 2016 
 
Now, instead of searching for waste in the municipal bins, the street beautifiers are engaged in 
door-to-door collection of waste and are able to improve their social status along with the 
benefit of earning a regular income. These workers are provided with uniforms, shoes, gloves 
and tricycles and are able to earn US $49 to US $65 per month. With the formalization of the 
rag picker community, there has been high impact on their self-esteem too. In a personal 
interview on 8th April 2014, Ms. Balasubramanian of Exnra Green Pammel (Civic Exnora in 
 
Recycling 
Residue left after  
Segregated waste 
Tier I  
 Exnora International  
Tier II  
Civic Exnora 
(CE) 
 
Civic Exnora 
(CE) 
Street beautifier 
Technical, Administrative Assistance 
Biogas Composting 
Municipality-assigned transfer stations 
	  
61	  
Pammal) mentioned the change she observed in the waste pickers after becoming the street 
beautifiers. The street beautifier asks for the household waste without hesitation, since they 
feel their right over it.  
 
                                                
  Picture 13. Exnora street beautifier          Picture 14.  Exnora waste collection center                
 
Through its activities Exnora was able to develop a sense of cooperation and awareness 
among citizen. In a resident survey in Pammal area, out of 100 people, 75 % feel that there is 
improvement in their area because of Exnora work (Annexure 1). It has made citizen aware 
regarding waste segregation and improvement in the environment through various campaigns, 
school programe and street plays (Pic 13). It also encouraged waste disposal at local level 
through the use of various technologies, such as vermicomposting, biogas plant (Pic 15) and 
pellets making at its waste processing center (Pic 14 and 16). 
  
                                             
    Picture 15. Electricity from biogas              Picture 16. Plastic pellets 
 
However, with time the number of civic Exnoras involved in the task reduced from 3000 to 
600 by end of year 2000. Challenges such as financial accountability, lack of latest 
technology, lack of community participation and leadership skills, no support from 
municipalities and political influence were faced by these civic organizations. Inability to 
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cope up with these challenges in spite of being focused towards developing better waste 
management, the organization was unable to collect more waste or promote waste separation 
and composting at some places and needed to wind up from there (Mahajan, N. 2016: 18). 
The Exnora is focused to develop more through its Enora innovator clubs. 
 
4.2 SWaCH in Pune 
 
The situation of waste management was no different in Pune before 1996, when Pune became 
the first city of India to formally register the waste picker community. Informal waste pickers 
in Pune formed a union named Kagad Kach Patra Kashtakari Panchayat (KKPKP) in 1993. 
The waste pickers conducted rallies, demonstrations and sit ins for their rights. The efforts of 
the union earned respect and social status for them. The union gave recognition to the waste 
pickers as ‘workers’ and issued photo identity card to each of its members (Pic 17). The Pune 
Municipal Corporation (PMC) endorsed the identity cards issued by KKPKP. In 2002, taking 
a step further the PMC started a medical insurance scheme for all the registered waste pickers 
in its jurisdiction. 
 
        
Picture 17. SWaCH I card  Picture 18. Equipment distribution  Picture 19. Waste collection  
                                                                                            
 In the year 2007, with the support of PMC, the union formed SWaCH, which is India’s first 
waste picker owned cooperative. The Swach model was formed based on collection of user 
fees of US $0.5 per household/month, though it may vary depending upon certain variables. 
The PMC provided gloves, equipments and space for the segregation of collected waste (Pic 
18). The efforts of the cooperative led to implementation of waste collection right from the 
doorstep (Pic 19), waste segregation (Pic 20) and the adoption of different techniques for 
managing organic and recyclables, for example V-collect for clothes recycling (Pic 21).  
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      Picture 20. Waste segregation                Picture 21. V-Collect                                                                                 
 
It was seen that the SWaCH organization was effectively performing tasks such as collection, 
transportation and disposal. In a survey conducted on Pune residents (Annexure 2), it was 
observed that 95% residents in Ved Vihar society had shown their satisfaction with services 
provided by SWaCH and wanted to continue its working in their area. One of the residents of 
the society shared her experience that since she was new in the society, she did not know 
about waste segregation rule, but the waste collector Ashok taught her.  Although earlier, she 
felt bad, but now she appreciates that learning. With high levels of citizen participation, the 
organization is able to manage 48 % of city waste. Thus, with the formalization of the 
informal waste sector in Pune, the benefits extended not only to the informal waste 
community but also to each and every resident involved.  
 
SWaCH members made a significant contribution in Pune by diverting an average of 35,000 
tonnes of waste annually from landfill into recycling. This saves PMC approximately Rs. 5 
crores (US$ 0.76 million) in waste handling costs, Rs. 1 crore (US$ 0.15 million) in tipping 
fees at the Rochem processing plant and significant amount in emissions reduction (SWaCH 
Newsletter and personal correspondence). Ahluwalia in another estimate suggests that the 
PMC is able to save the cost of transporting waste to the landfill as much as almost US$ 1.95 
million per annum. 
 
There is a major improvement in the condition of waste pickers and an increase in their 
standard of living (Table 4). The income of the workers increased from US $43 per month to 
US $53 per month. They got a fixed employment opportunity and a better social status. 
However, there is dissatisfaction among some of the SWaCH workers for not getting 
sufficient income in return of their services. In a survey on the SWaCH members, they 
insisted on getting more work, start of pension scheme and government aid to support their 
	  
64	  
work (Annexure 3). 
 
 
Table 4.  The difference in life of waste workers made by SWaCH  
Source: Mahajan, N. 2017 
 
SWaCH is successful in bringing out positive environmental, social and economic outcomes 
in the field of waste management by the incooperation of waste pickers. It is planning to 
expand for the full city coverage and take initiatives for 100% processing of organic waste, 
S.
No 
 
Conditions Earlier Waste Pickers Present Swach Workers 
 
1. Financial No fixed income 
US $43 /month 
 
Monthly income from user fee in 
addition to sales from recyclables 
US $53/ month (US $45 salary and 
US $10 from recycling)  
2. Social  Disadvantaged 
Harassment by society and 
police 
Objection by watchmen to enter 
dumpsite 
Socially accepted 
Reduced harassment 
Organization resolves issues if any 
between waste workers and service 
user. 
3. Mental  Unrecognized work Legitimized Work  
4. Psychological Abused as dirty! stinky! Trusted due to identity as “worker” 
5. Physical Poor work atmosphere 
Irregular work 
Work location is dumpsites 
/municipal bins 
Long work hours 
Other problems: Travel long 
distance with heavy load, work 
in sun, no drinking water or 
other facility 
Good work atmosphere 
Fixed Employment 
Door-to-door to collection in 
office/ households 
Less work hours 
Other benefits: equipments (by 
PMC), clothes (recycled), study 
aid for children (Pre metric 
scholarship applicable to every 
qualified waste worker) 
6. Health 
Insurance 
 
Poor health conditions 
(Unhygienic working condition 
led to ill health, cuts, wounds 
and other diseases). Not insured 
Medically insured (Applicable to 
all registered Swach and KKPKP 
members. The medical expenses 
paid by PMC and Swach as per the 
policy)  
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which is a major part for effective waste management. In a personal interview on 15th June, 
2015, Mr. Gawde, Assistant commissioner of PMC, acknowledged the benefits Pune city is 
getting from SWaCH workers in terms of recycling of waste. He ensured to help SWaCH at 
the best level from PMC as per the norms. The role of local government can be crucial for the 
working of such models. It is relevant to mention here that SWaCH needed to wind up from 
some places such as Pimpri Chinchwad due to a lack of support from the municipality. In a 
personal interview on 14th February 2015, Ms. Narayan of SWaCH advocated that the 
government needs to take an active role in waste segregation and recycling rather than 
focusing on centralized waste processing and collection and disposal of waste. Thus, the 
continuous citizen partnership and a high level of municipal support are indispensable for its 
further progress and replication of SWaCH in the rest of the city. 
                                                        
4.3 Vatavaran in Delhi 
 
The present condition of solid waste management is miserable in Delhi too. Delhi’s chief 
minister, Arvind Kejriwal, claimed, “BJP’s Municipal Corporation of Delhi (MCD) has made 
whole of Delhi into a garbage bin due to its corruption and mismanagement” (Janwalkar, M. 
2016). Delhi generates 251, 850 tonnes of plastic waste every year, of which 100, 740 tonnes 
are lying on roads, inside drains, the green belts and Yamuna (Toxic Link, 2015).The 
improper collection and disposal also leads to choking drains, infertile land and the death of 
livestock that consume it. In order to resolve the waste crises various integrated approaches 
from collection to waste processing and disposal have been adopted. The initiatives include 
corporate privatization and involvement of the local community RWAs and NGOs in 
improving waste service. Though the privatization of waste is promoted by Delhi Government 
but it failed to deliver desired results.  
 
In Delhi, the government adopted a soft and innovative approach for advancing towards 
sustainable solid waste management. Awareness regarding waste segregation was created 
among different stakeholders, the blue bin for non-biodegradable and green bins for wet waste 
were placed at strategic places and projects for community recycling and composting were 
promoted. To ensure segregation at the household level the government institutionalized, 
Bhagidari: The citizen-government partnership in the early 2000. The scheme focused on 
diverse issues ranging from water and waste management, slum development to women 
empowerment. The scheme ensured close cooperation among welfare association (RWAs), 
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civic agencies, NGOs, rag pickers and the government. It was based on creating awareness, 
building public participation and facilitating waste segregation at source. The school, colleges 
and RWA were encouraged to undertake composting with the help of NGOs. The private 
companies were engaged to collect and store waste to improve the collection rates in 6 out of 
total 12 zones in Delhi. Subsequently, the private companies were entrusted to transport and 
dispose the waste in color coded bins to the disposal sites.  
 
By the year 2005 it became clear that these efforts proven unsatisfactory in improving the 
waste management of Delhi. According to CPCB (2006), there was practically no segregation 
of waste practiced in Delhi (Zubir, S.S. and Brebbia, C. A. 2013: 1148). The government has 
chosen “end to pipe” solution by contracting private firms such as Ramky in four zones (Civil 
lines, Vasant Kunj, Dwarka, Rohini) for waste collection, transportation, integrated waste 
facility (including WTE) and sanitary landfill. However, such centralized system in which 
private bodies are working on contract with MCD has a poor record and have not been 
effective in managing the waste.   
 
On the other hand, decentralized system involving NGOs and CBOs has been successful in 
resolving waste conflict to a certain level. The efforts by various organizations have been 
relevant in offering better working conditions and improved social status to waste pickers in 
Delhi. These organizations also adopt innovative measures for waste management. In Delhi, 
NGOs such as Vatavaran, Toxic Link, Chintan and Naya Savera have adopted community 
based decentralized scheme for source segregation and on-site composting. The decentralized 
policy initiatives assure onsite solution of waste menace and reduce risk to health and the 
environment.  
 
In 29 colonies of Delhi and Noida, the NGO Vatavaran has been successful in making them 
zero garbage locations with the support of their cleaning brigade and community 
involvement. The organization hires waste pickers and places them as waste collectors for a 
monthly salary of US $120.  These collectors are provided with gloves, footwear and other 
protective gears. They also have the right over the recyclables collected during the collection 
process. With support from municipal staff and the local residents, the NGO also engages in 
on-site composting. The compost generated is utilized in parks or sold to residents. The NGO 
also performs the function of spreading awareness among residents and educational institutes 
by organizing rallies and conducting door-to-door meetings. 
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In Delhi, the local government does not extend support to such NGOs and it is due to this fact 
that hardly 10 % of the area is covered by such NGOs in waste management. Instead of 
institutionalizing informal workers participation in waste management, the government has 
strategically disconnected the formal system from the informal players (Schindler, 2012: 19). 
The success of waste management involves the integration of informal workers to formal 
setup, rather than pushing them away from the system. Despite the constant efforts of 
government for privatization, up gradation of city environment and eradication of waste; both 
waste and waste workers has not subsided. It is clear from the fact that the role of the informal 
sector in India is still quite prominent. According to a GTZ-MAIT survey in 2007, 95 % of e-
waste generated in urban slums is recycled by the informal sector.  NGO Chintan is another 
Delhi based NGO, which is active in the field of waste management and mainly catering to e-
waste problem, which is another serious issue. 
 
4.4 E-waste Management 
 
The amount of electronic waste or e-waste is on the rise with increase in use of electronics. 
Managing this electronic waste has become a challenge for developing nations like India. It is 
the informal sector that is actively involved in the recycling of the e-waste (Fig 9). They 
collect, dismantle and recover metal that is further sold to earn them some money. This 
involves immense risk to the environment and physical health of these informal waste pickers.  
 
 
  
  
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9. Flow Chart showing Processing of E- waste by Informal Sector in India  
Source: Mahajan, N. 2014 
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There is a significant amount of e-waste that is to be carefully handled in order to avoid 
causing damage to human health and the environment. Lack of infrastructure and financial 
resources further adds to the problem. In order to tackle e-waste problems, the E-waste 
Management and Handling Rules 2011 were formed.  These rules focus on implementing 
Extended Producer Responsibility (EPR) and reducing the use of hazardous substances. They 
also prohibit access to e-waste to informal sector without permission from the CPCB or 
SPCB. EPR holds the producer responsible for managing electronic equipment after its end of 
life. In India, due to poor waste management infrastructure, lack of public awareness and poor 
international governance implementing EPR is a challenge. Though CPCB has acknowledged 
the role of the informal sector in e-waste management, but there is a lack of policy 
implementation where the informal sector should enjoy a complementary role rather than 
being considered as competition against the formal sector.  
 
4.4.1 Chintan in Delhi  
 
Chintan is a Delhi based NGO that works for the benefit of the informal waste sector, in 
specific the e-waste sector. The organization in its e-waste model adopted the approach of 
organizing people involved in the different levels of e-waste; the collectors, waste pickers, 
itinerant buyers, dealers and dismantlers. The focus was to shift their livelihood from 
hazardous to green without having to compromise on their income part. The organization 
strongly believed that the inclusion of the informal recycling sector is a key to successfully 
managing the e-waste. Chintan in association with GTZ developed model for the 
formalization of informal worker (Fig 10).  
 
 
 
 
 
 
 
 
 
  
 
 
 
Figure 10: E –Waste Model for Formalization of Informal sector  
Source: Chaturvedi, 2012 
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As per the model the formal sector needs to invest in mechanized full scale recovery 
operations by sourcing material from the informal sector associations and acting as a buffer 
between the informal sector and large scale smelter or refinery. The implementation process 
started with organizing the dismantlers, who were believed to be, affected the most with the 
passing of the new e-waste rules. The later part of the work included involvement and 
organization of e-waste collectors and then directly with the e-waste generators on a small 
scale. The organization collaborated with Safai Sena, a waste pickers association that included 
waste pickers, collectors, itinerant buyers and small level dealers. Training was provided to 
the members of the Safai Sena for effective e-waste handling. With continuous efforts, 
Chintan was able to become the first NGO to obtain authorization from the Delhi Pollution 
Control Committee to act as a collection center. The organization also advocated for including 
the informal sector into the organized one. They consider the collection of e-waste as a major 
step towards e-waste management and therefore consider informal sector crucial in the task of 
e-waste recycling too (Chintan, 2013: 10).   
 
4.5 Sustainability of Decentralized Systems in India 
 
The waste management process in developing countries such as India is highly unorganized 
and inefficient due to lack of proper laws, high levels of corruption, increased population and 
people migrating from rural to urban areas in huge numbers (Mahajan, N. Comparative, 2015: 
58). This has led to rise in the number of waste pickers who resort to the profession to earn 
their marginal livelihood. The number of waste pickers in India has crossed the 1.5 million 
mark, with Delhi and Gujrat having 100,000 waste pickers each, 6,000 in Pune, 35,000 in 
Bangalore and 25,000 in Mumbai (Chandrappa and Das 2012: 378).Though the nation has 
witnessed successful ways of harnessing the potential of informal recycling, there is still lack 
of initiatives due to which the waste pickers are suffering and are invisible to the rest of the 
society. They need to attain a legitimate status in the society, by organizing them and working 
effectively for their betterment. Decentralized system involving NGOs and CBOs has been 
successful in resolving waste conflict to a certain level in Delhi and other states. However, 
there are a few important factors necessary for the smooth functioning of this decentralized 
scheme such as government policy, regulatory mechanism, municipal support and community 
involvement. A comparative analysis of four NGOs; Exnora (Chennai), Sawach (Pune), 
Vatavaran (Delhi) and Chintan (Delhi) shows that irrespective of the working style of these 
four NGOs, the factors have played important role in their sustainability (Table 5). 
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Organization NGO-Exnora 
(1989) 
Waste Picker 
Cooperative-
SWaCH (2007) 
NGO-Chintan 
(1999) 
NGO-Vatavaran 
(1994) 
City Chennai (others) Pune 
Delhi 
Delhi (Others) 
Partners CBO-Civic 
Exnora 
(Residents) 
PPP model with 
Municipality/ 
Workers as 
members 
RWA/ Municipal 
Contracts 
RWA (Resident 
Welfare 
Association) 
Finance User Fee User Fee/ 
Recycling 
Contract 
User Fee/ 
Recycling 
Contract 
User Fee/ Recycling 
Contract 
Municipal 
Support 
Lacking High-Low (Area 
based) 
To certain extent Lacking 
Diversification 
in other areas 
Very  High 
(Biogas, Water 
harvesting) 
Limited 
(Composting) 
Innovative/ 
Research oriented 
E-waste model, 
Chintan- MRF 
model 
Limited 
(Composting/ 
Training/ Policy 
change) 
Coverage 4.5 million 
resident (40% of 
Chennai), 1993-
2000 
0.4 million 
residents (50% of 
Pune), 2014 
0.03 million 
residents, 2014 
1.4 million 
residents, 1997 
(together all NGOs 
in Delhi constitute  
< 10%) 
Impact Reduced over 
years due to 
Political influence/ 
Privatization 
Stable with  
Municipal/ 
Citizen support 
Stable , yet 
Limited coverage 
Stable to certain 
extent. Unstable in 
some areas, where 
RWAs later 
contracted  with 
Private Companies 
for maintaining the 
system 
 
Table 5. Decentralized System of integrating informal workers to Formal Waste Management 
Source: Author 
 
4.5.1 Government Policy 
 
In Delhi, informal sector involvement in waste management has not been encouraged to a 
large extent by the Delhi government and its residents. The NGOs which are working in this 
field, in spite of their best efforts, need to struggle hard with corporate privatization and lack 
of government support. According to Chintan, the present waste management system in Delhi 
promotes privatization of waste, non inclusion of waste pickers in the SWM policy and non 
implementation of waste rules. Although, the contract encourages private companies to hire 
waste pickers, they are only paid one-third of the legal daily minimum wage, do not receive 
any benefits and lose their rights over recyclables (Samson, M. 2009: 76). The voices and 
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contribution of waste picker’s organizations and other NGOs mostly remain unnoticed.  
 
Dr. Malik of Vatavaran states that the bureaucracy is rotten now a day. Administrative 
machinery does not follow up the recommendations, proposal and reports of Vatavaran (and 
other such organizations). The bureaucrats have a fixed position in authority and works with 
a mindset that they know everything. Thus, they do not even let the information and 
suggestions by other organization to percolate down to the people who are working in the 
field (Personal Interview, 25 August 2015). The similar situation existed in Chennai, where 
until 2000 the NGO Exnora provided door to door waste collection service in 40 % of the city 
area. However, post 2000, the fall of Exnora in some regions of Chennai can be attributed to 
the shift in government policy, i.e. from shifting the focus from decentralized community 
based schemes towards corporate privatization of waste management. Although, this has not 
yielded the desired results for the improvement of waste situation and badly affected the 
environment of the city (Mahajan, N. 2016: 8).  
 
4.5.2 Regulatory Mechanism 
 
In Pune the government initiative such as the medical insurance scheme for the waste 
workers, state level regulation for the employment of waste pickers and community 
involvement played a major role in the success of the waste picker cooperative-SWaCH. At 
present, 50 % of door to door collection service is provided by SWaCH in Pune. It is further 
expected to cover 100 % of the city area. However, in Delhi such state level government 
initiatives to encourage informal sector through NGOs or cooperatives in waste management 
have not been taken. 
 
4.5.3 Municipal Support 
 
The presence or absence of municipal support is a crucial factor in the sustainability of 
decentralized systems. The municipality or local government helps in providing the 
infrastructure such as shed for sorting waste, protective gears and secondary collection of 
waste from transit points to landfill. The regularity and efficiency in the secondary collection 
of waste from the transfer points by municipality also affect the performance of waste 
workers for primary waste collection from door-to-door. The primary service is interrupted in 
case the municipalities do not pick the waste on right time and subsequently there is no place 
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left for dumping waste at transfer points. In the absence of regular municipal support, the 
NGOs and waste workers become handicapped. 
 
4.5.4 Community Participation 
 
The other essential factor necessary for the working of decentralized systems is the high level 
participation of the residents. The residents can contribute in terms of paying regular monthly 
fees, waste segregation, creating awareness among others and maintaining the system by 
active involvement. A survey in Delhi and NCR region is conducted by author to check 
different parameters that influence the willingness to pay the user fees for the door- to- door 
service of waste. A total of 352 individuals responded to the survey, 144 respondents from 
Delhi, 90 from Uttrakhand (UP), 95 from Haryana, and 23 from the other cities. After 
cleaning up of the data to get rid of incomplete response, there are 332 individual respondents 
for the study. The result showed that the income level has a very strong impact on the 
adoption of the waste collection services by the present non user. Also, the family or 
individual of high income group will have higher willingness to pay for the service than those 
with lower income.  
 
4.6 Summary 
 
The informal sector is considered to be at the lowest level of the social structure. They live in 
unhygienic conditions, work with hazardous elements and have no legal protection. The 
inclusion of the waste pickers in the formal sector will affect largely the environmental, 
economic and social aspects of the economy. Through informal sector a huge variety of 
recyclables is separated and processed. The work done by the informal sector also contributes 
towards reduction of emission of greenhouse gases. The informal sector also contributes 
towards financial viability by creating new work opportunities for the unemployed and adding 
value by collecting and then transforming waste into tradable products.  However, inclusion 
of waste pickers is considered challenging because of the unsteady nature of the work and 
thus these workers are considered unreliable service providers. The dependency of the 
informal workers to powerful collaborators for earning their income must be carefully looked 
into. Collaborations should take place on common interest grounds. There is a need to change 
the perception of waste pickers being criminals and thus accept them as a part of the society. 
Political will to integrate is another challenge faced while adopting the inclusive policy 
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(Gerdes 2010: 4). The entire structure of forming a strong solid waste management 
programme cannot ignore the formal inclusion of waste picker community.  
 
There are some other developing nations such as Philippines, where a national policy on solid 
waste management and recycling was formed in 2001 that focused on creating programmes 
aimed at reducing waste volumes, resource recovery, recycling and reuse of the collected 
waste. The policy shifts the scope of 3R into a national strategy by putting every citizen 
responsible for waste management. Steps such as segregation of waste at source, mandatory 
establishment of Matrial Recovery Facilities (MRFs), adoption of a national recycling 
program and adoption of the Waste Exchange strategy for waste management and reduction 
has been implemented. Environment Month Recyclables Collection Events and celebration of 
annual Earth Day has enabled International Waste Exchange Program (IWEP) to collect 1,947 
cubic meters of recyclables and divert them to local recycling industry (Antonio, 2009: 155). 
 
It is thus observed that the existence of the informal waste sector is relevant to managing solid 
waste as well as steadily rising levels of waste generated in India as well as in other 
developing countries. It is therefore essential to develop a comprehensive plan to manage the 
issue effectively by taking up examples from the practices followed in these nations for 
integration of informal workers in the formal system. 
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5. Research Methods and Procedures 
 
5.1 Research Design 
 
The concept of solid waste management has been understood and presented in this thesis by 
adopting an exploratory research methodology. By following exploratory research method, I 
aim to explore the research topic with varying depth levels. In his book Singh. K (2007: 64) 
mentioned that through exploratory research the basis for a more conclusive research is 
formed, as exploratory research performs the role of conducting initial research for a given 
topic. The objective of my study (in chapter one) clearly states that the intention of my thesis 
is to understand the role of both formal and informal sectors in the solid waste management 
process in India and how is the informal sector, mainly the waste picker community, placed in 
the society. The present day waste management practices and procedures have been deeply 
studied and a comparison has been made with the practices prevailing in the other developed 
and developing nations. Further, the various case studies of decentralized system for 
integration of informal sector in the formal system in different regions of India have been 
analyzed. The points of similarity, difference and the factors necessary for the sustainability 
of such decentralized systems have been explored. Since I was interested in finding out the 
beliefs and perceptions of people regarding solid waste management, a survey has been 
instrumental in understanding the respondent’s attitude towards waste management in their 
local area. With regard to this, parameters such as methods adopted by respondents for 
disposing off their daily waste, whether they bear any expenses for using waste disposal 
services such as door-to-door collection service offered by the municipality, their satisfaction 
levels with the existing system of waste management adopted in their locality and other 
related factors have been considered while performing the survey for my research.  
 
5.2 Research Approach 
 
The research is conducted to identify problem areas in solid waste management in India and 
also to suggest ways in which the problem can be solved by addressing towards issues related 
with the main problem area. To explore the research topic, I adopted both quantitative and 
qualitative research methods. Semi-structured interviews and surveys supported the 
quantitative approach while case studies were conducted to build the qualitative approach 
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towards the topic. A research can also be approached by using deductive, inductive or 
adductive approaches. A deductive approach tests the validity of the hypothesis, whereas the 
inductive approach adds to the development of new theories.  On the other hand, an 
adductive approach begins by contributing surprising facts and the entire explanation done in 
the rest of the research is devoted to explain the facts.  
 
In order to conduct this research on the role of the informal sector in waste management, 
deductive approach towards the hypotheses was adopted. The objective of the thesis was 
identified and the research aimed at answering the questions of the research process by taking 
the hypothesis of the research as the base. Adopting Public- Private Participation (PPP) model 
for inclusion of the informal waste sector in the formal sector to achieve a sustainable waste 
management sector is the hypothesis on which the research has been carried forward. The 
effect of informal sector inclusion in the formal waste management sector was understood by 
answering questions such as the role played by the informal sector in waste collection and 
segregation.  
 
Another factor that was considered was the viability of the informal waste sector in terms of 
the challenges posed against their existence. Upon observing and understanding the various 
available resources for the formed hypothesis, I narrowed down my research to confirm that 
the informal waste sector integration is highly essential in improving the efficiency and 
effectiveness of the waste management in a developing economy such as India, where the 
existence of waste picker community is inevitable.  
  
5.3 Sample Size Determination 
 
Semi-structured interview was conducted with 352 individuals (Annexure 4). Out of these, 
data from 332 respondents was considered for further study. This included residents from 
Delhi and NCR (neighbouring cities of Haryana and Uttar Pradesh), which were randomly 
selected. 144 respondents were from Delhi, 90 from Uttar Pradesh and Uttrakhand, 95 
belonged to Haryana and 23 were from other cities. Interviews and surveys were conducted 
considering their location and the information that I anticipated could be clearly shared by 
them. The sample size was kept small due to financial and time constraints. Also the fact that 
very large sample sizes can lead to wastage of resources so with the chosen sample size it was 
aimed to get reliable insights to the research topic.  
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5.4 Socio Demographic data of sampling area 
 
A total of 352 respondents were interviewed to collect quantitative data for the research. The 
procedure of reaching the individual respondents was based on convenience sampling. An 
effort was made to draw samples from a diverse area in order to avoid accumulating data from 
one single locality. Factors such as age, income and family size were considered while 
collecting sampling data. The average age of the respondent was 27 years. It was found that 
on an average basis, these respondents collected their waste more than once a week. It was 
also found out that the respondents were willing to pay Rs. 36.67 (US $0.5) on an average 
basis to seek waste collection services.  
 
Out of the total people contacted, not all of them were willing to share their information. 
Some out rightly refused while some of them hesitated to share due to lack of information. 
Citizens who hesitated to share the information lacked confidence in understanding the 
concept due to their fear of not having taken any formal education or having lack of 
qualification as the subject was considered to be of academic nature. Another possibility 
could also have been that they must not have participated in any survey before this. Due to 
these issues, only those respondents were interviewed who were willing to share the required 
information.  
 
5.5 Data Collection 
 
The data collection method used in this research was dependent on the type of data required 
for each question. Both qualitative and quantitative methods were used to collect required 
data. The research is designed to explore the depths of the existing waste management 
practices adopted by the citizens, municipal bodies and the informal waste sector. The 
objective of the survey is to understand the role performed by the local residents and the local 
waste management body in contributing towards total waste management. In order to collect 
most accurate information, I used document and interview research method for residents 
spread across various locations in Delhi and the surrounding cities that are covered under the 
National Capital Region (NCR). Respondents were chosen from Delhi and neighbouring 
cities for the fact that within Delhi there are more than 100,000 waste pickers located in the 
city and therefore the existence of waste pickers and their role can be better analyzed. Also, 
the municipality is active in the city for providing waste management services to the citizens, 
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which could be compared with the scenario prevailing in the surrounding towns. The inability 
of the local municipal bodies to provide effective waste management services also supported 
the research.  
 
Under the document review method, various past documents were used. Many organizations 
and government bodies publish various documents that are useful to add both qualitative and 
quantitative data to the research. I gained access to annual reports, survey reports, research 
papers, documents prepared by the planning commissions and other relevant documents in 
order to compile the required information and use them in my research. I emphasized on the 
quality of the data and picked out the information that I felt was meaningful and would shed 
light on my research topic. The interview method was implemented by conducting survey 
with the chosen set of respondents. The questionnaire was prepared to answer various 
problems identified as flaws in the waste management system. It was also determined to 
answer how effectively the various participating bodies, citizens and municipalities, are 
performing their own set of duties such as waste segregation at source and timely waste 
collection services, respectively.  
 
5.6 Research Question 
 
The survey was conducted with 352 respondents out of which 332 results were taken for 
research purpose. These respondents belonged to Delhi and neighbouring cities and the 
research was carried out using Ordered Logit Regression Model (OLM). This model is mainly 
applied to determine choices within a given set of respondents. The variables used for the 
study were the degree of willingness to pay (DWTP), age, family size, income and frequency 
of waste collection services.  
 
The survey analysis has been categorized into two sections, one that is not using the service at 
present and the other is of those who are currently availing the service. This was done to 
understand whether the availability of service could be considered as a factor to determine 
DWTP for the service. DWTP has been marked as 5-categorical variable, ranging from -2 to 
+2. Negative DWTP means that a respondent demands discount against the service. The zero 
mark shows that the respondent is indifferent towards the service while a positive range 
shows that the respondent is showing willingness to pay a user fee for the service. In case of 
non-users, it was thus understood that DWTP increases when the consumer agrees to pay a 
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higher price for the services. When holding all other variables constant, it was found that a 
unit increase in WTP led to a 0.0333 rise in the ordered log-odds of having higher DWTP. It 
was also interpreted that higher income levels have a positive impact on DWTP, which means 
that consumers with higher income have higher willingness to pay for the services in 
comparison to consumers belonging to the lower income groups. It was seen that 1%  rise in 
consumer’s income led to a 0.706 % increase in the ordered log-odd of having higher DWTP. 
When understanding from the location point, it was found that consumers from Delhi and 
Haryana showed insignificant difference from UP consumers while consumers from other 
cities tend to have lower DWTP in comparison to UP. Other variables such as family size, 
age, and availability of service and frequency of waste collection service have insignificant 
impact on DWTP.  
 
In case of current users of service, it was seen that the frequency of waste collection service 
has a slight effect on DWTP. One unit rise in the number of times a consumer uses waste 
collection service in a week will result in a 0.163 unit increase in the ordered log-odd of 
having higher DWTP. With inclusion of other services there was insignificant change.  
 
After understanding the results derived from the survey, it was concluded that income levels 
have a very strong effect on currently non-user consumer’s willingness to adopt for waste 
collection services. In case of existing users in order to increase the price of waste collection 
services, the frequency of service is the only factor that influences the willingness to pay a 
higher price.  
 
Thus, the research answers the questions such as if waste pickers are included in the process 
of formal waste management, by hiring them to offer door-to-door service, are the residents 
willing to pay the price for the service? What are the factors that influence the willingness to 
pay the price? What motivates the existing users to pay a better price for the same service? 
Thus, through the analysis of the results of the survey the research aims to answer the 
questions that form the base to understand how the inclusion of waste pickers will impact the 
consumers in different locations. 
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6. Data Analysis and Finding 
 
6.1 Introduction 
 
Since the evaluation of the severity of waste crises is often represented qualitatively, in this 
thesis I applied an ordered multiple choice model at different levels for the door to door waste 
collection service. The real data set is used to show that the maximum residents show 
willingness to pay (WTP) for waste collection service from their households. In determining 
willingness to pay for products, I have to categorized the level of willingness into multiple 
categories. In the case of ordinal dependent variable, Ordered Logit Model is more 
appropriate than the normal Ordinary Regression Model. In my study, I have identified five 
levels of degree of willingness to pay as the dependent variable, this will help me to apply 
Ordered Logit Regression Model (OLM).  Further, as expected, it was found that the degree 
of willingness to pay (DWTP) rises when the consumer is WTP higher price for the service. 
The income levels also had a positive influence on the DWTP. Thus, knowing the result and 
relationship among the dependent variables could help in determining the practical and 
affordable pricing for the user fee for waste collection, which will further lead to 
improvement in the waste management service. 
 
6.2 Background  
Ordered Logit Model (OLM) has been applied by many researchers across multiple fields. 
Jung (1993) applied OLM to estimate the individual household electrical demand in Korea. 
Ayuso and Santolino (2007) analyzed real data set from the Spanish automobile insurance 
market with the Sequential Ordered Logit Model to study prediction of automobile claims 
bodily injury. Fuks and Salazar (2008) applied proportional odds and partial proportional 
odds ordinal logistic regression models to analyze household electricity consumption classes 
in Rio de Janeiro, Brazil. OLM has also been applied in the medical field. Cappelleri, Bell, 
and Duttagupta (2003) studied the use of ordinal logistic regression to enhance the 
interpretation of health status measures. Beggs, Cardell, and Hausman (1981) also used it in 
the automobile industry. They used OLM on ranked individual data to analyze survey data on 
potential consumer demand for electric cars.  
 
 
	  
80	  
6.3 Methodology 
 
In specifying the model, I followed the work of Fok and Franses (2002). OLM is a type of 
logistic regression. OLM is mostly developed for choice experiment. According to Greene 
(2015), a random utility function can be defined as: 
 
    
     
     
      
 
It implies that the standard logistic distribution has a mean of 0 and variance of 1. Fok and 
Franses (2002) defined the density function as:  
         
   
 
The individuals are classified into J categories by the following rules: 
 
 
 
Complete details about the equations can be found in Fok and Franses (2002). The 
combination of the above equation 1 to 3 will give us the ordered logit model specified below: 
 
 
Where F represents the cumulative density function of the logistic distribution. The 
parameters are estimated by maximizing the log-likelihood: 
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6.4 Data Analysis and Research Findings 
 
The total of 352 individuals responded to the survey, 144 respondents were from Delhi, 90 
from Uttrakhand (UP), 95 from Haryana, and 23 from other cities (Others).  
 
  Non-user (N=114)   Users (N=218)   All  (N=332) 
Variable Mean 
Std. 
Dev.   Mean Std. Dev.   
Mean 
Std. 
Dev. 
DWTP 0.70 1.14   0.55 0.86   0.60 0.97 
Age 27.25 10.74   27.47 11.41   27.21 10.91 
Family size 4.79 1.69   4.28 1.37   4.39 1.53 
Frequency 1.53 0.87   1.42 0.79   1.46 0.81 
WTP 36.67 21.21   153.99 50.06   114.66 69.09 
Delhi 0.44 0.50   0.41 0.49   0.41 0.49 
Haryana 0.20 0.40   0.28 0.45   0.27 0.44 
UP 0.32 0.47   0.24 0.43   0.26 0.44 
Others 0.04 0.21   0.07 0.26   0.07 0.25 
Log(income) 11.15 0.54   11.36 0.58   11.43 0.73 
 
Table 6. Summary statistics for Survey respondents used in data  
 
Table 6 gives the summary of statistics of the variables used in the study. After cleaning up of 
the data in order to get rid of incomplete responses, 332 individual respondents were finally 
shortlisted for the study. The average age of the respondent was 27 years, and on an average 
each of the respondents has their waste collected more than once in a week. The average 
amount a respondent is willing to pay for waste collection service stands at US $0.54 (Rs 
36.67 as per exchange rate of US $1 equals to Rs 68 on 27 Dec, 2016).  
 
6.5 Summary of the Findings and Validation of Result 
 
The ordered logit analysis was divided into two. One for those that are not presently using the 
service, and another for those that are presently using the service. The main reason of 
separating the two is to know if the availability of the service is a factor that can determine the 
degree of willingness to pay for the service.  
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DWTP Coef. Std. Err. z P>z [95% Conf. Interval] 
WTP 0.033 0.013 2.68 0.007 0.009 0.058 
Age -0.020 0.022 -0.88 0.381 -0.064 0.024 
Family size 0.037 0.113 0.33 0.743 -0.185 0.259 
Log(income) 0.706 0.390 1.81 0.07 -0.058 1.470 
Delhi -0.777 0.508 -1.53 0.126 -1.773 0.219 
Haryana 0.459 0.517 0.89 0.374 -0.554 1.473 
Others -3.093 1.191 -2.6 0.009 -5.428 -0.758 
Available -0.619 0.404 -1.53 0.125 -1.411 0.173 
Frequency 0.163 0.226 0.72 0.471 -0.280 0.605 
/cut1 5.440 4.371     -3.128 14.007 
/cut2 5.990 4.369     -2.573 14.553 
/cut3 8.000 4.387     -0.599 16.599 
/cut4 9.480 4.415     0.826 18.134 
 
Table 7.  Ologit (non-users) 
 
Table 7 shows the results from OLM of degree of willingness to pay (DWTP) as the 
dependent variable. As it was stated earlier, DWTP is a 5-categorical variable, ranging from 
negative 2 to positive 2. Negative means that the respondents have to get a discount to use the 
service; while zero means that the respondent is indifferent to the service.  Since I did not 
interpret ordered Ologit (OLOGIT) like normal regression model, I will only interpret the 
signs of the coefficients and their significance level and not the magnitude of the coefficient.  
 
DWTP Coef. Std. Err. z P>z [95% Conf. Interval] 
WTP 0.007 0.003 2.39 0.017 0.001 0.013 
Age 0.031 0.014 2.23 0.026 0.004 0.057 
Family size 0.009 0.101 0.09 0.926 -0.188 0.207 
Log(income) -0.009 0.229 -0.04 0.97 -0.457 0.439 
Delhi 0.121 0.383 0.32 0.752 -0.629 0.872 
Haryana 0.097 0.365 0.27 0.79 -0.619 0.814 
Others 0.035 0.566 0.06 0.951 -1.075 1.144 
1.include 0.367 0.356 1.03 0.302 -0.330 1.065 
Frequency -0.367 0.179 -2.06 0.04 -0.717 -0.017 
/cut1 -2.589 2.712     -7.904 2.725 
/cut2 -1.410 2.688     -6.679 3.858 
/cut3 1.727 2.687     -3.540 6.994 
/cut4 3.399 2.692     -1.877 8.676 
 
Table 8. Ologit (Users) 
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In the results for non-users shown in Table 8, as expected, the degree of willingness to pay 
rises when the consumer is willing to pay a higher price for the service. It can also be 
interpreted that when holding all other variables constant, a unit increase in the WTP will lead 
to a 0.033 increase in the ordered log-odds of having higher DWTP. Higher income also has a 
positive influence on the DWTP, the family or individual in the high income group will have 
higher willingness to pay for the service than those with lower income. A 1% increase in the 
income of the consumer will lead to a 0.706 increase in the ordered log-odd of having higher 
DWTP.  For checking if the location of the respondent has an impact on the DWTP, I 
selected UP as the base city. Dehli and Haryana showed insignificant difference from UP, but 
other cities tend to have lower DWTP as compared to UP. Family size, age, availability of the 
service, and frequency of weekly waste collection tends not to have any significant impact on 
the DWTP. The cuts represent the estimated cut point on the latent variables that were used in 
differentiating higher DWTP from the lower DWTP. Respondents that have 5.99 and below 
on the underlying latent variable would be classified as lower DWTP.  
 
HAVE Coef. Std. Err. z P>z [95% Conf. Interval] 
WTP 0.121 0.019 6.35 0 0.084 0.158 
Age -0.026 0.032 -0.82 0.41 -0.089 0.036 
Family size -0.452 0.226 -2 0.045 -0.894 -0.009 
Log(income) -0.589 0.422 -1.4 0.162 -1.416 0.237 
Delhi -0.297 1.026 -0.29 0.772 -2.307 1.714 
Haryana -0.220 1.132 -0.19 0.846 
           
-2.438 0.998 
Others -1.146 1.145 -1 0.317 -3.390 1.098 
Frequency -0.387 0.375 -1.03 0.302 -1.121 0.347 
Const. 2.599 4.945 0.53 0.599 -7.094 12.292 
 
Table 9. Logit model (All respondent) 
 
Table 9 shows that only frequency of using waste services have an effect on the DWTP. One 
unit increase in the amount of time the respondent uses waste services within a week will lead 
to a 0.163 increase in the ordered log-odd of having higher DWTP. I expected the inclusion of 
other services (“1. include”) will increase the DWTP of the respondent, but it came out 
insignificant.  
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  dy/dx Std. Err. z P>z [95% Conf. Interval] 
DWTP -0.007 0.005 -1.37 0.17 -0.017 0.003 
WTP 0.001 0.000 1.4 0.162 0.000 0.001 
Age 0.000 0.000 -0.71 0.476 0.000 0.000 
Family size -0.002 0.002 -1.06 0.291 -0.006 0.002 
Log(income) -0.003 0.003 -1.08 0.278 -0.008 0.002 
Delhi -0.001 0.005 -0.3 0.762 -0.011 0.008 
Haryana -0.001 0.005 -0.2 0.842 -0.011 0.009 
Others -0.005 0.006 -0.99 0.322 -0.016 0.005 
Frequency -0.002 0.002 -0.87 0.384 -0.006 0.002 
 
Table 10. Marginal  effects (Delta method) 
 
Table 10 shows the marginal effect of each individual variables in the logit model on the 
probability of having the waste collection service. In conclusion, the income level has a very 
strong impact on the adoption of the waste collection services by the present non-users. In 
order to increase the price of the waste collection service among current users, the frequency 
of weekly disposal of waste is the only factor among the factors I considered, which can 
influence their willingness to pay more.  
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7. Conclusions and Research Implications 
 
7.1 Conclusion 
 
Solid waste management is found to be a multi-dimensional issue. It is not only affecting our 
living environment, but many other areas of life. The study makes an effort to suggest that 
devising an effective waste management system does not only involve the use of high end 
technology, but linkages have to be made on environmental, social, economic, institutional 
and legal grounds. This is crucial to enhance the workability of the waste management 
function as a whole. Research by Gunsilius, E. et. al. (2011: 17) stated that with the inclusion 
of waste pickers, the nation saves high on economic grounds, clean city means a cleaner 
environment and better social status. There is a need to institutionalize this informal sector 
and have them legally included in the system. Exnora in India has proven the worth of the 
waste picker community involvement. However, one of the limiting factors in the success of 
such organizations and management of solid waste is the limited allocation of funds towards 
the waste management activities.   
 
For the purpose of integration of informal waste pickers in the formal SWM process, the 
waste management methods applied by other nations, both developed as well as developing, 
were studied and referred to. Among these, examples from developed nations such as Japan, 
Germany and USA were studied. These model nations helped to understand the entire 
structure and observe the short term and long-term implications of having a structured waste 
management policy. By studying these cases, it was derived that recycling and reducing are 
two important ways to manage waste. By studying the case of Japan, it was understood that 
the adoption of Recycling Policy was mainly responsible for organizing the nation’s waste 
management structure. On the other hand USA adopted zero waste policy to manage the huge 
problem of high waste quantities. In the case of Germany, their Green Dot Program has been 
a leading example for following recycling as an effective way to get rid of waste management 
issues. As a result packaging in Germany reduced by 20 % within a span of 10 years with a 
recycling rate at 85 % (United Nations, 2007: 359).  
 
The condition of waste in other developing nations such as the Philippines and Brazil was 
also taken into consideration. These nations too have taken strong steps towards SWM by 
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forming cooperatives. In Philippines, the formation of national framework for the informal 
sector in solid waste management 2009 was a step to include the informal sector in the 
promotion and implementation of 3R policy. Similarly, the situation of waste management in 
Brazil was taken care of by forming more than 500 waste picker cooperatives. For example, 
the Coopamare in Brazil is identified as one of the successful cooperative, where the members 
collect and sell around 100 tonnes of recyclable waste every month (Ezeah, et. al. 2013:2511).  
 
The literature review of the past works of scholars and researchers on waste management, 
revealed that waste management in developing nations often face challenges of being 
unorganized and lack necessary resources to effectively carry out this multidimensional task. 
Medina, M. (2010: 2) mentioned that 90 % of MSW is dumped in open sites in Asian cities. 
Also, formal recovery of waste and implementation of recycling activities are economically 
non-feasible, especially with increasing quantities of waste generated. Waste collection 
services in urban cities are catered to a limited part of the society and the low-income groups 
are the ones who are usually deprived of this facility, as they are being completely ignored. 
 
On the other hand, when I study the status of developed nations, such as Japan and USA, an 
insight into them reveals that recycling is highly important to attain a sustainable waste 
management system. These nations are capital-intensive and are technologically advanced, 
but India being a labor-intensive nation can utilize its high population of waste pickers and 
involve them into the formal waste management process and work together towards creating 
an organized waste management sector.  
 
In order to manage the waste crises in India, though the Municipal Solid Waste Management 
(MSWM) Rules, 2000 were formulated but there was lack of any implementation of these 
rules. The compliance rate of these rules was found to be only 9 % for mandatory processes 
(Gupta. et. al. 2007: 219). The government has taken various other steps to improve the 
condition of waste management in India. This included the formation of the High Power 
Committee and introduction of different acts at different state levels. These policies and acts 
aimed at finding solutions for common civic problems such as waste management, but there is 
a lack of rigorous efforts by the implementing authorities. Zhu (2008) mentioned that there is 
a lack of effective waste collection methods adopted by municipalities such as door-to-door 
collection of waste, which has been a part of MSW Rules. Thus, even the basic step of 
collection of waste was not performed efficiently, leading to the conclusion that in India 
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waste management is lacking effectiveness right at the basic level and thus there is a need to 
strengthen the waste collection facilities in different parts of the nation. The Swach Bharat 
Abhiyan, launched by the Prime Minister, Narendra Modi in 2014 is a step towards making 
India a clean nation. The major issues taken care of under this mission are construction of 
toilets and waste management in the urban locations of the nation. The introduction of such 
policies and missions do give a view that the government is highly aware of the current waste 
management scenario in India and is working towards it, but there is major gap when it comes 
to implementation due to which the results are not as effective as they should be. There is a 
need to work at the grass root level, the very first step of waste collection must be organized 
and taken care of in a professional manner.  
 
The research analyzed the existence of waste picker community in different parts of the 
nation. Collecting recyclable waste and then selling them to waste dealers is the major source 
of income of these waste pickers who are socially ill treated and marginally poor. Thus, it is 
understood that the formal inclusion of this informal sector in solid waste management can be 
fruitful not only for the waste picking community, but also for the society, economy, 
environment and the political world as a whole. The municipal bodies involved in the waste 
management functions must consider the role of these waste pickers as important to the nation 
and offer them opportunities to formalize by becoming a part of the solid waste management 
process. There is a need to organize and formalize the informal waste sector, which is widely 
spread across the nation. The actual figure for this sector is unavailable and therefore their 
contribution towards the nation’s economy goes uncounted.  
 
The adoption of Plastic Waste Management and Handling Rules, 2011 is a step that supports 
the inclusion of waste pickers as a part of the solid waste management process. The draft 
MSW Rules 2015 also emphasized on forming cooperatives with waste pickers for managing 
recycling (MoEF, 2015).  The main idea is to organize the work of the informal sector with 
the formal sector, which will lead to generating more revenues for their efforts. Apart from 
the functions carried out by the waste pickers, the role of municipal bodies, private 
companies, NGOs and CBOs in Public Private Partnerships was understood with the help of 
certain case studies in different Indian cities such as Chennai, Delhi and Pune. The role and 
performance of Exnora in Chennai, SWaCH in Pune and Chintan and Vatavaran in Delhi 
were analyzed in terms of their contribution towards organizing their local waste management 
process.  
	  
88	  
It was found that all these organizations were involved with the informal waste picker 
community by trying to formalize their role in the process of solid waste management.  The 
efforts of these NGOs help uplift the living standard of this sector to some extent. Also, it was 
seen that the monthly income of the waste pickers increased to US $49 to US $65 per month 
after including them into the waste management process in Chennai (Mahajan, N. 2016: 13). 
The process gave them better work environment, an opportunity for fixed employment and a 
feeling of being socially acceptable. By studying these cases, the role of NGOs becomes 
prominent in involving waste pickers in waste management system.  
 
Apart from solid waste management, e-waste too has created havoc for the Indian municipal 
bodies. It has been understood that there is need of applying environment friendly 
technologies and methodologies for conducting recycling and recovery of e-waste. The works 
of Chintan in Delhi revealed many lessons that the organization learnt during their experience 
of involving the waste pickers in organizing the e-waste sector in Delhi. The efforts of 
Chintan, a Delhi based NGO and its e-waste model can act as an example to develop sound e-
waste management structure in different cities. It was the first NGO to become authorized e-
waste collection center. The NGO worked from level of waste collector to dismantler for the 
management of steadily growing levels of e-waste.  
 
The organization worked towards changing the work conditions of waste pickers from 
hazardous to environment friendly. They brought together the waste pickers cooperative 
known as Safai Sena, the waste collectors, buyers and small level dealers. The NGOs through 
direct involvement of waste pickers in waste management activities proved that this 
community if taken as allies can work effectively to improve the overall waste management 
structure in India. However, the competitive feeling by government or private sector works 
against formally organizing this informal sector into the formal sector. It is concluded from 
the works of these NGOs that the waste picker community should be regarded as allies to 
waste management function and not as competitors. 
 
It was concluded that similar to any other service; solid waste management is also associated 
with certain costs. But it has been observed that there is lack of recovery of these 
expenditures. Hiring skilled labour, buying the best equipment and maintaining adequate 
infrastructure require resources such as financial support from the central government, 
participation of municipal leaders and service users and proper fund management, which will 
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lead to establishing of a sustainable waste system.  
 
It is revealed that these organizations cannot work in isolation with governance. The NGOs in 
Delhi covered less than 10 % area in the field of solid waste management (Malik, 1996). The 
main constraint in the informal sector involvement in waste services is lack of support from 
government and the residents. It is important for the decision makers who perform the task of 
planning and policy making to keep themselves up to date with the developments taking place 
in their city, which will further help to make and implement positive changes in the system by 
developing integrated strategies for waste management in accordance with the citizens needs 
and their ability to pay price for the services.  
 
To accomplish the goals of this study, it became necessary to understand the local residents 
response to the current waste management practices adopted in their local area. In order to 
determine this, a survey was conducted in Delhi and NCR. Data from 352 respondents was 
collected and analyzed to determine the factors that affect the degree of willingness to pay 
(DWTP) with an amount of US $0.54 on an average for availing doorstep waste collection 
service by the residents. The existing users of the doorstep waste collection service as well as 
non-users of this service, both were a part of the survey.  
 
After performing an in depth analysis, it was found that the willingness of existing users to 
pay a higher value for availing waste collection service is slightly affected by increasing the 
frequency of the service. It was also determined that the income levels of users impacted 
largely on the DWTP for availing doorstep waste collection service. Users with higher income 
levels have a higher willingness to pay and vice versa. It was thus concluded that the income 
level of the users tops as one of the major factors affecting the degree of willingness to pay a 
certain price for availing waste collection services. In order to carry on the function of waste 
management, it is essential for the users to keep paying this price. For the waste pickers to be 
formally included in the waste collection system, this price acts as a high motivation factor.  
 
7.2 Research Implication 
 
Creating a sustainable waste management system is highly desirable, but there are numerous 
factors that affect the formation and working of such system. One of the most important of 
these factors is the role of the government, including local municipal bodies. The government 
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plays a crucial part by introducing new policies and procedures that support the process of 
proper waste management. The concerns discussed in this thesis are limited to the scope of 
the study, however, there could be other possible issues, which could not be a part of this 
study and could be attempted in future researches. There is a need to educate people and 
create awareness to change their attitude towards waste. More work needs to be done on how 
waste can be converted into profits. Based on the conclusions, there are some research 
implication that might be helpful in developing a sustainable solid waste management system 
in India. 
 
7.2.1 Government Rules and Policy  
 
The quantity of waste generated and the amount of waste collected by the municipal bodies in 
various urban locations differs quite a lot. The introduction of certain policies or to amend the 
existing ones may cater to the urgent need of waste management. Municipal body is the 
backbone of the waste management process. It is required of them to play a proactive role in 
ensuring that the plans, projects and policies drafted by them are implemented to the relevant 
sector. The solid waste management sector has witnessed the introduction of numerous rules 
and policies, but there is a huge gap between their formation and implementation. There is a 
need to introduce certain government orders that will work effectively in reducing these gaps 
between achieving sustainable waste management and current condition of the unorganized 
waste sector. These policies must focus on formal inclusion of waste pickers, processing of 
organic waste and using best and safe ways to treat waste. The rules formed must consider a 
defined set of target and goals, which will be helpful in keeping these rules on the track. The 
goals could be aligned with achieving a successful waste structure. It should include the role 
of the informal sector in waste management, which is informally contributing largely towards 
waste management in urban areas. This inclusion will help organize the informal waste sector 
and will also add manpower to the waste management system. It will further facilitate 
uplifting the social status of the informal workers by providing them resources and healthy 
work conditions.  
 
Apart from focusing on the solid waste sector, there is a need to enhance use of safe ways to 
manage e-waste too. It is important for the policy makers to understand the hazardous nature 
of huge quantities of e-waste generated in the society and with the implementation of right 
steps such as segregation of waste at source and educating about the nature of waste, the 
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problem can be solved over the time. Chintan in Delhi has been a successful example to take 
these concrete steps in resolving e-waste management issues.  
 
The policy makers also need to work on providing adequate provisions for transportation of 
the collected waste. Lack of adequate fleet has led to entering of mafia in the transportation 
process of waste management, which must be addressed. The municipal bodies need to 
allocate a generous amount of budget towards waste management process, which has been 
ignored due to the belief that waste management is not a rewarding investment and thus does 
not receive the required level of attention by the policy makers. The 11th Five Year plan 
dedicated US $324.32 million (Rs. 2212 crore) towards SWM (Department of Economic 
Affairs, 2009: 2). In today’s scenario where the environment is at stake and it is only by 
sustainable development that the future can be secured, it is crucial to prioritize the 
importance of solid waste management and allocate budgets as it can have environmental 
repercussions such as an imbalance in the atmosphere and spreading of pollution, if not 
managed early.  
 
7.2.2 Public Participation 
 
The problem of disposing off mixed waste can be managed only when there is waste 
segregation at source. It is highly recommended to make the public aware of the benefits of 
segregation of waste at source and thus empower them to contribute towards the process of 
waste management. With proper public participation, the problem of waste segregation can 
surely be taken care of in a systematic manner. Also, since the provision of offering waste 
collection service right at their doorstep comes with a fee attached to it, it is important that 
there is willingness of the people to support the cause.  
 
A sustainable waste management process largely depends on the participation of the public in 
the process. By bringing the public into the process, they will turn, into conscious citizens 
who understand the current problems and scenarios of waste management, especially in terms 
of waste segregation at source. Swachta Sarvekshan in 2017 (a part of SBM) is proposed by 
the Indian government to promote such kind of public participation and encourage people to 
come up with their innovative ideas. It aims to make towns and cities a better place to live and 
create the spirit of healthy competition among cities for providing better waste services.  
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7.2.3 Promotion of 3Rs 
 
It is important to emphasize the power of the 3Rs- reduce, reuse and recycle. With the help of  
the 3Rs quantity of waste generated will reduce largely and the recovery of materials will 
increase. In India, recycling of waste is currently performed largely by the informal waste 
sector. The process of collecting recyclables is highly important for forming a sustainable 
waste management system. Recycling is economically and environmentally beneficial. It is 
also helpful in fighting the problems of lack of resources and helps to save the natural 
resources that are under the threat of depletion. In Brunswick township of New Jersey, USA it 
was determined that recycling was 60 % cost effective than disposing  solid waste (Waste 
Wise, 2013: 7). Composting is suggested as an effective way of performing organic recycling. 
Methods such as aerobic composting, anaerobic digestion and vermicomposting are the future 
promising technologies that support the process of recycling. 
 
 In Warangal, out of the total waste generated 40 % could be used for biomethanation and 20 
% could be recycled. India has successful examples of states running composting plants in 
cities such as Indore and Faridabad, which can be studied to set up similar facilities in other 
parts of the nation. The process of recycling is not only performed by the local bodies, but the 
NGOs in different parts of the nation in collaboration with the waste picker community, who 
are contributing towards waste management. There are many NGOs that are working with the 
informal waste pickers to strengthen the recycle system in their respective areas. The work of 
Chintan in Delhi sets an example of how recycling activities help to not only overcome the 
huge problem of the large quantities of waste generated, but also supports the work of the 
informal waste pickers and organizes their efforts into more fruitful results. Recycling of 
waste also helps to get rid of increasing numbers of e-waste generated in India, which is not 
only hazardous in nature but is also disturbing the whole ecology.  
 
7.2.4 Waste Disposal 
 
Understanding the ways in which the waste is treated in India, it is seen that composting and 
waste-to-energy are the most recommended techniques for carrying out effective waste 
disposal in India. Though these techniques are a bit cost-expensive, but they have proven their 
success in other developed nations. Curently, USA has more than 87 WTE plants that produce 
2,720 megawatts of energy contributing 0.4 % of total power generation (Williams, M. 2011: 
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5). In India, maximum waste is being disposed by landfilling and thermal methods. Though 
RDF is highly promising for the future, but it is not as widely used method as landfilling in 
India. It is recommended to develop more RDF facilities as they are useful in producing 
power, which can be an alternative way of power production and also, it helps to reduce 
excessive burden laid on landfills. Thermal methods are effective in reducing both volumes 
and masses of waste for disposal and also helps in recovering material which can be further 
recycled. Saini, S .et. al (2012: 47) suggests that by implementing WTE in India, waste 
volumes can be reduced up to 80-90 %.  
 
The waste generated in India is of mixed nature and also constitutes waste of hazardous 
nature. It is important for the local bodies to design processes that can take care of effective 
disposal of such harmful waste in a safe manner by adopting waste segregation, WTE and 
reuse as effective methods. The local bodies can seek support from central and state 
governments to overcome the issue.  
 
7.2.5 Inclusion of Waste pickers 
 
The waste pickers are the marginalized segment of the society, who are deeply involved in the 
role of waste management, but their contribution remains unrecognized. In Pune the 
government saves $135,370 every year due to involvement of waste pickers (Sharholy, M. et. 
al 2008: 466). Including the waste pickers is highly recommended for developing and 
implementing a sustainable waste management system. The waste pickers are highly active in 
various big and small urban cities and play an important role in collecting waste, segregating 
and then recycling it. Their role is unaccounted but they contribute largely in running the 
waste management process, which is otherwise the task of the local municipal bodies. 
Including them in the formal waste management process is beneficial for the government in 
the way that the municipal bodies are unable to implement effective waste collection system 
and these waste pickers can contribute towards the process. Thus, the major problem of waste 
collection can be adhered with this process. Inclusion of waste pickers is also cost-effective 
for the local bodies. 
 
The inclusion is equally beneficial for the waste picker community too. They get an 
opportunity to be organized, work in a hygienic work environment, get better income 
opportunity and will be able to increase their social status, thus leading to a better standard of 
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living for self and family. On the other side, the residents also benefit from the inclusion of 
the informal sector, as they will have regular garbage collection from their doorstep. This will 
help save them time and energy. The inclusion is environment friendly too. It helps in 
reducing environmental costs and helps tackle the problem of huge quantities of waste that 
gets collected at various dumpsites. In Delhi 17 % of waste was prevented from going to the 
dump sites due to work done by the waste pickers (Agarwal, et. al 2005: 73). It is highly 
recommended to include the waste pickers in the formal waste management system by 
organizing them and making them an active part of the solid waste management process as a 
whole. 
 
The entire scenario of waste management prevailing in India is understood after forming an 
insight on the strengths, weaknesses and issues concerned with the waste management system 
and practices. Research implications are made based on the literatures reviewed, 
understanding the issues catered to in the thesis and also on the basis of results achieved from 
the survey conducted with the people in some cities of India. The study can help to form a 
strong and solid waste management system in India and can also act as an example for other 
developing nations too. This research has taken a holistic view of the solid waste management 
scenario in India.  Thus, it is suggested to form an integrated solid waste management plan 
for the growth and success of the India economy as a whole.  
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9. Annexure 
 
Annexure 1: Citizen Survey in Chennai 
 
1. Does waste segregation at source take place? 
Yes                                             No 
 
2. Who segregates the waste? 
Resident                                  Street Beautifier        Others  
 
3. Whether space is provided for waste segregation? 
Yes                                             No 
 
4. Is there any improvement in the area concerned due to Civic Exnora’s work? 
Yes                                             No 
 
5. Whether municipal corporation supporting the work? 
Yes                                             No 
 
6. Whether protective gears provided to street beautifier? 
 
Yes                                             No    
        
7.  Whether people participation increased over time? 
Yes                                             No 
 
8. Are there any norms or rules that need to be followed? 
Yes                                             No 
 
9. Are you aware of the ultimate fate of the garbage? 
Yes                                             No 
 
10. What is the monthly fee paid by each household? 
 
 
11. What was the monthly fee paid to the private sector? 
 
 
      Any other Comments, Please Specify. Thank you for your feedback. 
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Result for Citizen Survey in Chennai 
 
Door- to- door survey with relevant stakeholders in Pammal area, Chennai conducted during the 
month of April 2014. 
Sample Size: 100  
    
S. 
No. 
Questions Yes No 
1 Does waste segregation at source take 
place? 
60 40 
2 Who segregates the waste?  Residents 
 
Beautifiers/Others 
 
20 80 
3 Whether space is provided for waste 
segregation? 
Yes No 
 
40 
 
60 
 
4 Is there any improvement in the area 
concerned due to Civic Exnora's work? 
Yes 
 
No 
 
75 
 
25 
5 Whether municipal corporation supporting 
the work? 
Yes 
 
No 
 
60 40 
6 Whether protective gears provided to street 
beautifier? 
Yes 
 
No 
 
30 
 
70 
7 Whether people participation increased 
over time? 
Yes 
 
No 
 
50 50 
 
8 Are there any norms or rules that need to 
be followed? 
Yes 
 
No 
 
60 
 
40 
9 Are you aware of ultimate fate of the 
garbage? 
Yes No 
60 40 
10 What is the monthly fee paid by each 
household? 
Nil US $0.16- US 
$0.81 (Rs.10- 
Rs.50) 
More than US 
$0.81 (Rs.50) 
20 
 
70 10 
11 What was the monthly fee paid to the 
private sector? 
Nil 
 
 
 
 
 
 
	  
107	  
Annexure 2: Citizen Survey in Pune 
 
Characteristics of the household: 
 
1. Age 
 
2. Number of Family members 
 
3. Monthly Income 
 
4. What is the distance of house from the common place?(Less than 0.1 km , 0.1-0.5 km, 0.5km-1 
km, More than 1 km) 
 
5. What is the frequency of waste collection? (everyday, once in two days, once in three days?) 
 
6. What is the frequency of taking waste to common place? 
 
7. What is the frequency of waste collection by municipality from the common place? 
 
8. Do you take the waste to the common place by self ?  
 
A. Yes 
B. No (Use the formal collection service by paying Rs x fees)  
  
For A,Why you go to central place by self and don't use the service? 
 
If x is reduced to Rs 30, Rs20, Rs10….Would you use the formal collection service? 
 
For B, Why you are not going to common place by self and using the service? 
 
If the fees rises to Rs 50, Rs70, Rs100…would you stop buying the service? 
 
Do you think that the price for door to door waste collection service should be paid by the city(tax)? 
 
A.Yes 
B.No 
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Result for Citizen Survey in Pune 
 
Door- to- door survey with relevant stakeholders in Pune conducted during the month of June 2015. 
Sample Size: 100 
 
S. No Questions Results 
1 Age Group (years) Number of Respondents 
 11-20 6 
 21-30 36 
 31-40 12 
 41-50 15 
 51-60 13 
 61-70 12 
 71-80 6 
2 Number of family members  
 1-4 76 
 5-8 22 
 More than 8  2 
3 Monthly Family Income  
 Up to 100000 76 
 100001-200000 6 
 More than 200000 10 
 Do not want to tell 8 
4 Distance of Municipal Bin from House  
 Less than 0.5 km 12 
 0.6-1 km 16 
 More than 1 km 16 
 No idea/ Others (Illegal Dumping) 56 
5 Frequency of Waste Collection from Household to Municipal 
Bin 
 
 Daily/ Regular 78 
 Irregular 22 
6 Frequency of Waste Collection from Municipal Bin  
 Daily 28 
 Irregular 3 
 No idea 69 
7 Door to door service users Yes No  
  97 3 
8 Reason for Use of Door to door Service (Multiple reasons 
chosen for the answer) 
 
 Convenience  53 
 Busy to by oneself 31 
 Society Norm 19 
 Unaware of Waste Collection Point 7 
 Waste get mixed 7 
 Providing Employment Opportunity to others 2 
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Annexure 3: Survey of Swach Workers 
 
Interview Questions to worker: 
 
1. What is your age , gender? When did ( at what age) you started working? At that time how 
much did you earn? when you got married (if it was child marriage , why you married in small 
age, how was your life change after marriage?)  
 
2. What are the changes you experience? (Earlier health problem and social stigma , Now 
Insurance and dignity etc.) 
 
3. How much you are earning now? If your income becomes half , one third,… still you would 
continue work as waste picker? 
 
4. Till what age you want to continue your work? 
 
5. Are you satisfied here? Any other comments? 
 
 
Result of Survey on Swach Workers  
 
Survey and Semi structured interview with Swach workers in Pune during June, 2015. 
Sample Size: 80 
 
S. No Characteristics  
1 Average  Age of Starting Work 16 years 
2 Continued  working till an Average 
Age  
64 years 
3 Average Income US  $53 
4 Gender  
 Female 74 
 Male 6 
 Yes No 
5 Literate 15 65 
6 Married at legal age 20 60 
7 Satisfied working with Swach 70 10 
8 Changes after working with Swach Good work atmosphere, Fixed income, 
Legitimized work, Socially accepted, Trusted, 
Medically insured 
9 Requirements of Swach Workers Pension Scheme, More work, Better income, 
Other work facilities, Citizen Cooperation 
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Annexure 4: Citizen Survey Regarding Waste Management in their Area in Delhi and NCR 
 
Characteristics of the household: The information you provide is anonymous and will only be used for 
educational research purpose. It is confidential and will not be disclosed to anyone. 
 
All questions are required to be answered unless specified. 
* Most important questions, please answer them carefully. 
 
1. Please mention your locality, area and state, where you live * 
 
2. Mobile   no. (optional) 
 
3. E-mail address (optional) 
 
4. Age of Respondent* 
 
5. Number of family members* 
 
6. Monthly family income INR (Rupees)* 
 
1) Up to 50000 
2) 50001-100000 
3) 100001-200000 
4) 200001-500000 
5) More than 500000 
 
7. How do you dispose off your daily household waste? * 
 
1) Take to the municipal bin (Kachra Peti) 
2) Use Municipal Van 
3) Use door- to- door collection 
4) Other: 
 
8. What is the distance of your residence to municipal bin (Kachra Peti)? 
 
1) Less than 0.1 Km 
2) 0.1 Km- 0.5 Km 
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3) 0.6 Km- 1 Km 
4) More than 1 Km 
5) Other: 
 
9. What is the frequency of waste collection by the municipality from the municipal bin (Kachra 
Peti)? 
 
1) Daily 
2) Once in two days 
3) Twice a week 
4) Once a week 
5) Do not know 
6) Other: 
 
10. Do you take the waste to the municipal bin (Kachra Peti) by yourself? * 
 
Choose either A or B. If your answer is A. Yes, answer the questions 11-17. If your answer is B. No, 
please answer questions 18-27.  
 
A. Yes 
B. No 
 
For A (If you are taking waste by self to the municipal bin or Kachra Peti). 
 
11.  What is the frequency of taking waste to municipal bin? 
 
1) Daily 
2) Once in two days 
3) Twice a week 
4) Once a week 
5) Other: 
 
12. Why do you throw waste by yourself and do not use the door-to-door service? 
 
Please specify the reason (Service is not there, Fees is high, Do not like the service etc.) 
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13. If you are provided with the door-to-door collection service, what price are you ready to pay? 
*Tick Mark only one box per row. 
 
 Very 
Likely 
Likely Indifferent Unlikely Very 
Unlikely 
Rs 10-30      
Rs 31-50      
Rs 51-70      
Rs 71-100      
More than Rs 100      
 
14. Do you segregate waste by yourself? 
 
Comment Yes or No. If your answer is No, please specify the reason why you are not segregating 
waste by yourself? (e.g. it is inconvenient, lack of time, do not like, unnecessary, no body asked to do, 
get mixed later on etc.) 
 
 
15. Are you satisfied with current waste collection system in your locality (residence) and want it 
to continue? 
 
If not, please mention what improvements you want in the current system? 
 
16. Do you want any changes in current waste management system of your city? If yes, please 
specify. 
 
17. Any other comment, please specify.  
 
For B (Use the formal door-to-door collection service) 
 
18. Please specify whether the amount you pay for the waste collection is*  
 
1) Maintenance 
2) Fees 
3) Other: 
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19.  Please specify the amount of such maintenance or fee paid per month*  
 
Please mention monthly fees paid in Rupees. If you do not have idea about the waste collection fees 
and it is part of your society maintenance, kindly mention the amount of monthly maintenance (For 
e.g. Rs 50, Rs 600 etc).  
 
Rs……………………………………. 
 
20.  Do you think that the price for door-to-door waste collection service should be paid by the 
city (tax)? 
 
A. Yes 
B. No 
C. Other: …………………………………………………………….. 
 
21. Please mention your willingness to pay the increased fees for waste collection* 
Assume Rs 50 to be standard waste collection fees 
Tick mark only one box per row 
 
 Very Likely Likely Indifferent Unlikely Very Unlikely 
Rs 60      
Rs 75      
Rs 100      
Rs 150      
More than Rs 150      
 
 
22.  What is the frequency of waste collection from your residence? 
 
1) Daily 
2) Once in two days 
3) Twice a week 
4) Once a week 
5) Other: 
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23. Why you are not going to municipal bin (Kachra Peti) by self and using the door-to- door 
service?  
(For e.g. Inconvenient, lack of time, Far, Place unknown, others, Please specify) 
 
24. Do you segregate waste by yourself? 
 
Comment Yes or No. If your answer is No, please specify the reason why you are not segregating 
waste by yourself? (e.g. it is inconvenient, lack of time, do not like, unnecessary, no body asked to do, 
get mixed later on etc.) 
 
25. Are you satisfied with current waste collection system in your locality (residence) and want it 
to continue? 
 
If not, please mention what improvements you want in the current system? 
 
26. Do you want any changes in current waste management system of your city? If yes, please 
specify. 
 
27. Any other comment, please specify.  
 
Thank you for your time and your valuable feedback. Should you have any questions, please feel free 
to contact me at: getmahajan@ gmail.com  
 
 
 
 
 
 
 
 
 
 
 
	  
115	  
Result for Citizen Survey in Delhi, NCR 
 
Door- to- door survey with relevant stakeholders in Delhi, NCR conducted during the month of 
August 2015. 
 
Sample Size: 352 
City/ State Delhi UP Haryana  Others   
No of 
Individuals 
144 90 95 23   
Age of 
Respondents 
(years) 
11-20 21-30 31-40 41-50 51-60 61-70 
No of 
Individuals 
54 223 36 15 11 13 
No of family 
members 
1-4 5-8 More than 8    
No of 
Individuals 
213 132 7    
Monthly 
income of 
family (Rs) 
Up to 
50000 
50001-
100000 
100001- 
200000 
200001-
500000 
More than 
500000 
Do not 
know 
No of 
Individuals 
155 76 55 39 26 1 
Distance of 
Municipal Bin 
from House 
Less than 
0.1 km 
0.1 km-0.5 
km 
0.6km-1 km More than 
1 km 
No idea Others 
(Van, 
Illegal 
Dumping) 
No of 
Individuals 
74 98 42 71 49 18 
Frequency of 
waste collection 
by municipality 
Daily Once in two 
days 
More than 
once in two 
days 
No idea No Service  
No of 
Individuals 
168 41 66 69 8  
Pick up waste 
by oneself 
yes No     
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No of 
Individuals 
114 238 
 
    
A: Pick up waste by self 
Frequency of 
taking waste 
to bin  
Daily Once in two 
days 
Twice a week Once a week Not mentioned 
No of 
Individuals 
77 19 11 6 1 
Reason to 
throw waste 
oneself 
Service 
Unavailable 
Service  
Irregular 
Like to by 
myself 
Others (Van) High Fees 
No of 
Individuals 
67 18 9 17 3 
Price ready to 
pay for door to 
door service 
( Rs) / month 
Very Likely Likely Indifferent Unlikely Very Unlikely 
10-30 
10 12 17 4 8 
31-50 
21 16 11   
51-70 
1 1 3   
71-100 
1 1 2   
More than 100 
3 2 1   
 
B: User of Door to Door Waste Collection Service 
Willingness to 
Pay for the 
Service (Rs / 
month) 
0-50 51-100 101-150 More than 
150 
Part of 
maintenance/ 
Do not know 
 
82 77 10 55 73 
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Willingness to 
pay increased 
fees (Rs/ 
month) 
Very Likely Likely Indifferent Unlikely Very Unlikely 
60 
1  2 6 5 
75 
 3 8 1  
100 
11 23 21   
150 
7 23 20   
More than 150 
20 27 60   
Frequency of 
waste 
collection 
from home 
Daily Once in two 
days 
More than 
once in two 
days 
  
 
172 41 25   
Reason for not 
going by 
oneself 
Inconvenient Lack of time Far off Place 
Unknown 
Service already 
exists/ others  
No of 
Individuals 
65 60 53 24 55 
Common Question to both A and B 
Segregation of 
waste 
Yes No    
 
161 191    
Satisfied by 
current 
condition of 
locality 
Yes No No Comments   
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194 117 41   
Satisfied by 
current 
condition of 
City 
Yes No No Comments   
 
91 229 32   
Improvement 
Points 
Lack of 
Citizen 
Ownership 
No Proper 
System for waste 
management/Not 
Environment 
Friendly/ Need 
of stringent laws 
Irregular 
Service of 
Municipality 
Insufficient 
number of 
bins/ 
Unhygienic 
condition of 
bins/ 
Increased fees 
and safety 
equipment for 
Workers / Need 
of more workers 
 
62 150 68 71 19 
 
  
 
 
